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ABSTRACT 


This  final  report  prepared  for  Contract  No.  N00015-83-K-0351  and 
is  submitted  to  the  Office  of  Naval  Research  as  required  by  the  terms 
of  the  research  contract.  This. has  been  a  follow  up  of  ONR  contract 
No.  N00014-81-K-0479  the  final  report  of  which  was  submitted  to  ONR  in 
1983.  The  experimental  data  collected  under  the  above  referenced 
contract  has  been  interpreted  and  analyzed  through  the  present  effort. 
The  results  of  the  analysis  are  presented  in  the  form  of  several  graphs 
sequentially  identified  in  this  document. 

Part  1  of  this  report  is  the  analysis  of  steady  state  pressure 
measurements  which  have  been  analyzed,  and  plotted  by  Alabama  A&M 
University. 

Part  2  of  this  report  is  analysis  of  boundary  layer  profiles  which 
was  conducted  by  Physical  Research  Inc. 


DATA  ON 

ANALYSIS  OF  FLUID  FLOW  AROUND 
ROUGH  AND  SMOOTH  CIRCULAR  CYLINDERS 
AT  VERY  HIGH  REYNOLDS  NUMBER 


INTRODUCTION: 

_  Wind  tunnel  tests  were  performed  in  the  12-ft  pressure  wind  tunnel 
at  NASA  Ames  Research  Center  during  the  months  of  May  and  June  1982.  The 
model  is  an  instrumented  circular  cylinder  of  31.65  cm  (12.46  in)  diameter. 
Surface  roughness  was  varied  using  wire  mesh  screens.  Steady  pressures, 
unsteady  pressures,  and  boundary  layer  profiles  were  measured  in  these 


tests. 


in/OWf?* 


The  data  pertaining  to  these  experiments  were  summarized  i ny-Ofw Report 
Number  N00014-81 -K-0479.  The  entire  data,  archived  in  the  Learning  Resources 
Center  (LRC)  at  Alabama  A&M  University,  can  be  accessed  by  contacting  Alabama 
A&M  University  LRC  at  telephone  number  (205)  859-7475.  <'The  collected  experi¬ 
mental  data  have  been  analyzed  during  the  present  contract  period.  The  task 
of  analyzing  voluminous  amount  of  data  stored  on  magnetic  tapes  by  NASA  was 

divided  between  Alabama  A&M  Uni v^w+t^and  Physical  Research  Inc.  who  has 

»_*«-</  /  ‘  o  •  4 <  Ci  >'  (  ‘t  JT/  r 

been  a  participating  subcontractor.  '  "  / 

)  The  steady  pressure  distributions^have  been  analyzed  by  the  prime 
contractor.  The  results  of  this  analysis  conducted  by  Alabama  A&M  University 
is.' given  in  Part  1  of  this  document^1  ,Tne  analysis  of  the  boundary  layer 
profiles  was  conducted  by  Physical  Research  Inc,>and  the  corresponding  plots 
are  given  in  Part  2. 
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1.  Discussion  of  Steady  Pressure  Measurements 

Flow  past  circular  cylinders  has  been  a  challenging  research  area  for 
the  study  of  fundamental  fluid  dynamic  behavior.  The  main  parameters 
governing  the  rigid  cylinder  flow  are  the  Reynolds  number  based  on  diameter, 
the  relative  surface  roughness  and  the  free  stream  Mach  number.  The  various 
flow  regimes  as  defined  by  Roshko  are  followed  in  this  report.  The  subcritical 
regime  is  associated  with  the  region  for  which  Re  is  less  than  that  at  which 
minimum  drag  occurs.  The  critical  regime  refers  to  the  region  where  the 
drag  coefficient  undergoes  a  sharp  decrease  towards  the  minimum.  The  super¬ 
critical  regime  is  in  the  upper  transition  regime  as  the  drag  increases 
from  its  minimum  value.  Finally  the  transcritical  regime  is  the  region 
where  the  drag  curve  flattens  out.  The  high  Reynolds  number  regime  that  we 
consider  in  this  work  is  the  transcritical  region. 

The  parameters  of  general  interest  for  cylinder  flow  are  the  steady 
pressure  coefficient  Cp,  drag  coefficient  Cg»  unsteady  lift  coefficient 
ClU),  unsteady  pressure  coefficient  Cp(t),  and  the  strouhal  number  S.  In 
general,  all  of  these  parameters  are  functions  of  the  Reynolds  number  Re, 
and  relative  roughness  k/d.  Free  stream  turbulence  scale  as  well  as  intensity 
are  important.  Surface  roughness  has  several  interesting  effects  on  the 
cylinder  flow.  Surface  roughness  affects  the  position  of  boundary  layer 
separation  and  consequently  the  pressure  coefficient  on  the  cylinder.  Rough¬ 
ness  ahead  of  transition  tends  to  move  the  transition  forward,  and  roughness 
beneath  the  turbulent  boundary  layer  changes  the  velocity  profile.  Increase 
in  the  roughness  parameter  k/d  will  modify  the  flow  regimes  by  increasing  the 


minimum  drag  coefficient  and  by  reducing  the  Reynolds  number  values  which 
delineate  the  flow  regimes. 

The  objectives  of  the  present  tests  are  to  determine  steady  and  unsteady 
flow  properties  on  smooth  and  rough  cylinders  up  to  a  Reynolds  number  of 
8  million,  and  to  investigate  the  Reynolds  number  independence  regime 
for  rough  cylinders. 

2.  Experimental  Arrangement  and  Instrumentation 

The  wind  tunnel  tests  were  conducted  in  the  12  foot  pressure  wind  tunnel 
at  NASA  Ames  Research  Center  during  the  months  of  May  and  June  1982.  The 
operating  characteristics  of  the  wind  tunnel  are  shown  in  Figure  1.  The 
tests  were  conducted  over  a  range  of  Reynolds  numbers  per  foot  of  0.2  X  10^ 
to  7.5  X  10®  at  a  Mach  number  range  of  0  to  0.25,  with  most  of  the  tests  at 
M=0.24. 

The  model  instrumented  and  tested  is  a  circular  cylinder  with  a  diameter 
of  31.65  cm  (12.46  in)  machined  from  extra  heavy,  seamless  "black"  pipe.  The 
ratio  of  surface  roughness  to  model  diameter  is  1.85  X  10~6.  The  model 
spanned  the  wind  tunnel  test  section  horizontally  to  obtain  2-dimensional 
flow.  The  instrumentation  on  the  model  consists  of  18  static  pressure 
ports  evenly  spaced  at  20°  intervals  around  the  circumference  near  the 
middle  of  the  cylinder  as  shown  in  Figure  2.  The  model  is  rotated  at  5° 
increments  through  a  total  rotation  of  20°.  Values  of  static  sectional  drag 
and  lift  coefficients  were  obtained  by  appropriate  integration  of  these  pres¬ 
sure  measurements.  In  addition  to  the  circumferential  ports  inthemiddle 
there  are  8  bands  of  static  pressure  ports  located  at  sections  A-l  to  A-8 
longitudinally.  At  each  section,  there  are  ports  4°,  64°  and  124°  when  the 
roll  angle  of  the  model  is  zero  degrees.  The  pressure  measurements  at  these 


ports  provide  information  on  the  two-dimensionality  of  the  flow  over  the 
span  of  the  cylinder. 

The  unsteady  pressure  measurements  are  made  using  12  kulite  pressure 
transducers  evenly  spaced  around  the  circumference  near  the  model  center. 

The  unsteady  data  from  these  transducers  will  be  used  to  study  lift  spectra 
and  vortex  shedding  frequencies  as  the  Reynolds  number  is  varied. 

The  behavior  of  the  boundary  layer  as  the  Reynolds  number  is  varied  is 
studied  using  the  boundary  layer  probe  shown  in  Figure  3. 

Surface  roughness  is  simulated  by  the  use  of  three  square  mesh  wire 
screens.  Table  I  gives  the  details  of  the  screens. 


Table  I 


Wire  Mesh  Particulars  for  Roughness  Simulation 


Wire  Dia  (in) 

Mesh 

%  Open 

M. 

0.0016 

250 

36 

3X10"4 

0.0065 

60 

37.5 

1x10-3 

0.063 

6 

38.9 

lxlO"2 

The  screens  were  attached  in  two  36  inch  long  end  sections  and  one 
30  inch  long  center  section. 


4 


3.  Experimental  Results 

(a)  Static  Pressure  Distributions 

The  nature  of  the  flow  around  the  circular  cylinder  and  the  variation 
of  drag  and  lift  coefficients  generated  by  the  flow  are  indicated  by  the 
changes  in  the  static  pressure  coefficient  Cp  as  the  angular  position  around 
the  cylinder  and  the  Reynolds  number  are  varied.  Typical  Cp  variations  are 
shown  in  Figure  4  as  the  Reynolds  number  is  varied  from  0.2  X  10®  to  7.5  X  10® 
for  smooth  cylinder. 

(b)  Comment  on  data 

Experimental  points  corresponding  to  ports  3,  6  and  11  were  exhibit¬ 
ing  unreasonable  scatterfor  a  number  of  runs.  These  points  have  been  selec¬ 
tively  edited  and  are  not  shown  in  the  pressure  plots. 


(c)  Calculation  of  drag  and  lift  coefficients 

The  drag  and  lift  coefficients  are  calculated  from  the  following 
relations. 


ZTT 


CL  =  *5 


fcp 

■0f2lT 

JCp  sin 


cose  d9 
0  d0 


(1) 

(2) 


The  integrations  in  eq(l)  and  (2)  are  performed  using  a  least  squares  fit  to 
the  experimental  points.  In  other  words,  Cp  was  expressed 

Cp  =  a93  +  b92  +  CO  +  d  (3) 

and  the  coefficients  a,  b,  c,  d  were  obtained  fromthe  computer  program  listed 
in  appendix  A.  The  program  fits  1st  degree,  2nd  degree  and  3rd  degree  curves 
and  calculates  the  mean  r.m.s.  deviation  from  the  experimental  points.  The 
curve  that  has  the  least  r.m.s.  deviation  is  then  chosen  to  calculate  the  CD 
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and  CL  coefficients.  After  several  trials,  it  was  decided  to  divide  each  C 
versus  0  curve  into  seven  sections  and  compute  the  least  square  fit  and 
C|_,  Cq  values  for  each  of  the  seven  sections,  and  add  them  up.  Typical 

least  square  fits  are  shown  in  Appendix  A. 

The  run  particulars,  C[_  and  Cp  values  are  displayed  in  the  top  portion 

for  all  the  static  pressure  runs. 
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Figure  1.  NASA  Twelve  Foot  Pressure  Wind 
Tunnel  Operating  Map 
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SUBROUTINE  SINTEG  ( XF  .  XL  .  J  .  E<1  . CL . CL  1  .CL2.CL3) 
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SUBROUTINE  CINTEG ( XF . XL. J . B1 .CE.CE1 .CE2.CE3) 
REAL  Cl (100) .HI (100) 

Cl (1 ) =B1 (1  ) 

DO  5  K=2 . J 

Cl (K )-P1 < K ) * f 57 . 3“ * ( K - 1 >  > 

5  CONTINUE 


ALPHA=0 . 0 
DO  10  1=1.2 

IFU.EQ.1  >  THEN 
XF1 =XL/57 . 3 
ELSE 

XF 1 =XF/57 . 3 
ENDIF 

T 1 =  C 1 ( 1 ) *SIN ( XF1 ) 

TB1 =C0S ( XF 1 ) + ( XF 1 #S I N ( XF 1 >) 

T2=T1 +  (C1 (2)«TB1 ) 

IF( J. EC. 2 > THEN 
TT5=0.5*T2 
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TB2=  <  2 . #XF1 ) *  COS ( XF 1 > 
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SUM2=TT5 
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SUM1 =TT5 
ENDIF 
10  CONTINUE 


ALPHA=SUM2-SUN1 
PRINT  . 1  ‘ 

PRINT  66. ALPHA 


279 

280 
281 
282 
233 
204 
295 
286 
29  7 
288 

289 

290 


66  F  0  P  rt  A  T ( 9  X  .  COS  IS  '.F10.5> 
IF ( J . EQ . 2 ) THEN 
CE3=CE3» ALPHA 
END]  F 

IF ( J . EQ . 3  >  THEN 
CE2=CE2+ ALPHA 
ENDIF 

IF (  I . FQ . 4 1  THEN 
CF-CF 1  ALPHA 
ENDIF 

IF  < J.EQ.55THEN 
CE 1 =1  f 1 'ALPHA 


r  n  r.  r  1 


.  j  .  .  -  »  .  w_  -  _  w-  . 


(-  J- 


■i  --  -•  --  -  ■*--  '  •  - 


J 


i 

CPiNi >=C(L) 

166 

C 

6 

CONTINUE 

c 

167 

DO  55  K=1 .N 

168 

FV=CP ( 1 ) 

1c:.? 

DO  49  J=2  .  I 

170 

49 

FV=<  FV#X<  K ) ) +CP<  J ) 

171 

PRINT  1  ,  X  <  K  ) .FV 

172 

55 

CONTINUE 

173 

END  BLOCK 

174 

c 

END 

175 

SUBROUTINE  LUDCMO < A . N . NDIM ) 

176 

REAL  A(NDIM.NDIM) .SUM 

177 

c 

INTEGER  N.I.J.JM1  , IM1  .K 

173 

DO  30  1=1 . N 

179 

DO  30  J=2 . N 

130 

SUM=0 . 0 

181 

IF ( J*  LE . I >THEN 

182 

JM1 = J-1 

133 

DO  10  K=1 . JM1 

184 

SUM=SUM+A  < I . K ) *A(K . J) 

.185 

10 

CONTINUE 

186 

A(I.  J)=A<I . JJ-SUM 

187 

ELSE 

188 

IM1 =1-1 

189 

IF( IM1 . NE „  0 ) THEN 

190 

DO  20  K=1 . IM1 

191 

SUM=SUM+A  < I . K ) *A ( K . J ) 

192 

20 

CONTINUE 

193 

c 

ENDIF 

194 

25 

IF<ABS<A<I . I)) .LT.  1 . 0E-1 0 ) THEN 

195 

PRINT  100.1 

196 

RETURN 

197 

ELSE 

198 

A  < I  .  J )  =  <  A  < I . J ) -SUM ) /A  < I . I ) 

199 

ENDIF 

200 

ENDIF 

201 

30 

CONTINUE 

202 

RETURN 

c 

203  100  FORMAT < ’  REDUCTION  NOT  COMPLETED  BECAUSE  SMALL  VALUE’ 

I  '  FOUND  FOR  DIVISION  IN  ROW  ’.13) 

204  END 
C 


205  SUBROUTINE  SOLNO < A , B . N , NDIM > 

206  REAL  ACNDIM. NDIM) , B(NDIM) .SUM 

207  INTEGER  N  .  I  .  IM1  .  K  .  J  .  NMJF'1  .  NMJP2 
C 

C 

208  B ( 1 ) =B  < 1 ) /A  < 1  .1  ) 

209  '0  20  1=2. N 

210  IM1 =1-1 

211  SUM=0 . 0 

212  DO  10  K= 1 . IM1 

213  SUM=SUM+A (I . K  )  *B  <  K  ) 

214  10  CONTINUE 

215  B< I)  =  <B(I) -  SUM ) /A( I . I ) 


■  »  - 

W  .*  .•  .«  ■■ 

s  -■  -■ 

1  1  1 

c 

PR  IN )'  .’’M.  J-1  .nFP2>  .1-1  .  MFP1  ) 

- 

1  1  2 

CALL  IJJOCnO <  A  .  MFF- 1  .10) 

113 

M  SP1  1 

114 

DO  95  I=MSP1  .  MFF'i 

115 

DO  90  J=1  .  I 

116 

C< J)=A< J.MFP2) 

* 

117 

90 

CONTINUE 

118 

CALL  SOLNQIA.C.I .10) 

B 

119 

C 

IM1 =1-1 

1  20 

PRINT  202. TM1 ,(C<J) ,J=1 .1) 

121 

PRINT  . '  ’ 

122 

EXECUTE  COEF 

C 

V 

123 

DO  300  K=1 .1 

124 

300 

B1 (K)=C(K> 

125 

CALL  CINTEGIXF .XL.  I  .  E>1 .CE.CE1 .CE2.CE3) 

126 

CALL  SINTEGIXF . XL . I . B1 .CL.CL1 .CL2.CL3) 

127 

C 

PRINT  . ‘  • 

'■ 

128 

BETA=0.0 

* 

129 

DO  94  IPT  =1 ,N 

130 

SUM=Q,0 

— 

131 

DO  93  IC0EF=2 . I 

132 

JC0EF=I-IC0EF+2 

(1 

133 

SUM=<SUM+C<  JCOEF)  )*X<IF'T) 

134 

93 

CONTINUE 

135 

SUM=SUM+C<1 ) 

136 

BETA=BETA+ ( Y (IPT ) -SUM ) **2 

137 

94 

CONTINUE 

r 

138 

BETA=BETA/<N-I) 

139 

PRINT  203. BETA 

Vw 

140 

IF <  < KK . EQ . 7 ) . AND . ( I . EQ . 2 ) ) THEN 

141 

PRINT  301.CE3.CL3 

142 

ENDIF 

-V 

143 

IF  <  <  KK  .  EG! .  7 )  .AND .  <  I .  EO  .  3)  )  THEN 

1  44 

PRINT  301.CE2.CL2 

1  45 

ENDIF 

1  46 

IF  U KK . E0 . 7 ) . AND . < I . EQ . 4  > ) THEN 

1 . 

147 

PRINT  3Qi.CE. CL 

v  * 

148 

301 

FORMAT ( //45X .  '  CD  = '  . FI  0 . 5// . 45X .  ‘  CL=‘.F10.5) 

'w 

149 

ENDIF 

*w“ 

150 

IF  < (KK . EQ . 7 ) . AMD . < I . EQ . 5 ) ) THEN 

151 

PRINT  301 . CE1 . CL1 

v"“ 

V- 

152 

ENDIF 

153 

95 

CONTINUE 

• 

C 

c 

154 

999 

CONTINUE 

155 

C 

200 

FORMAT ( // '  DEGREE  OF  POLYNOMIAL  CANNOT  EXCEED  N  -  1.'./ 

1  '  REQUESTED  MAXIMUM  DEGREE  TOO  LARGE  -  ' . 

V* 

1  ‘REDUCED  TO  * . 13) 

*v. 

156 

201 

F0RMAT(5(3X.E13.6) ) 

157 

202 

FORMAT < / 1  FOR  DEGREE  OF  '.12.'  COEFFICIENTS  ARE'// 

— 

<w 

1  ‘  ' ,5X.6<2X.E12.5>) 

158 

203 

FORMAT ( ?X ,  '  BETA  IS  ‘ .F10.5//) 

15? 

PRINT  299.ISEQ 

160 

29? 

FORMAT <//////. 35X. ‘END  OF  RUN : SEQ  ‘ .5A1////> 

161 

C 

STOP 

ir~ 

162 

REMOTE  BLOCK  COEF 

163 

DO  66  L= 1 , I 

164 

N1==I  -LH 

165 

CP(N1 )=C(L) 

166 

66 

CONTINUE 

• 

C 

v~ 

167 

c 

DO  55  K 1  .  N 

168 

FV  -CP  < 1  ) 

L. 

16? 

DO  49  J=2,  I 

170 

49 

FV= ( FV#X  ( K ) )+CP< J) 

*  % 

171 

PRINT  1 ,X(K) .FV 

1  72 

55 

CONTINUE 

173 

END  BLOCK 

W 

174 

c: 

END 

175 

SUBROUTINE  1  UDF lift  ■  A  N  ND 1  M  1  ] 

>,'iN 

,*  \-  •<  "v  *; 

v  »  *  *  ’  •  * « 

1  *  Jl  ?  *  **  M  *  _• 

~:l  •? 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 


80 

81 

82 

83 

84 

85 


86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 
1  09 


ifc.f1F--1=X(N) 

TENP2=Y(N> 

ENDIF 

IFIKK.NE.1 ) THEN 
X(1  )=TErtPi 
Y < 1 >=TEMP2 
DO  4  1=2. N 

4  READ  .K1 ,Y(I) .  K2 . X  d ) 

TEMPI =X<N> 

T£MP2=Y<N> 

ENDIF 

C 

PRINT  1 . <X<I) . Y<I ) . 1=1 .N> 

1  FORMAT (2X.F6.2.2X.F8.4) 

C 

IFIKK.EQ.1 )THEN 
XF=0 . 0 
XL=X ( N ) 

ELSE 
XF=X ( 1  ) 

XL=X ( N ) 

ENDIF 

C 

IF  <KK .  EQ.71THEN 
XF=X( 1 ) 

XL=360 . 

ELSE 

XL=X ( N ) 

ENDIF 

C 

C 

C  READ  .  MS.MF 
C 

IFIMF.GT. <  N-1 ) )THEN 
MF=N-1 

PRINT  200. MF 
ENDIF 

5  MFP1 =  MF  +  1 
MFP2=MF+2 
C 

DO  10  1=1 ,N 
XN  < I ) -1  .0 
10  CONTINUE 
C 

DO  30  1=1 . MFP1 
A  i I . 1 ) =0 . 0 
A< I . MFP2 ) =0 . 0 
DO  20  J=1  ,  N 

A(I ,  1  )=A< 1 . 1 ) +  XN(  J ) 

A ( I . MFP2 ) =A ( I , MFP2  >  +Y ( J ) #XN  ( J) 
XN< J)=XN( J) xX  < J1 
20  CONTINUE 
30  CONTINUE 
C 

DO  50  1=2 , MFP1 
AIMFP1 . I)=0.0 
DO  40  J=1  .N 

ACMFPI  , I ) =A ( MFP1  , I ) +XN<  J ) 

XN< J)=XN( J)#X< J) 

40  CONTINUE 
50  CONTINUE 
C 

DO  70  J=2 , MFP1 
DO  60  1=1 . MF 

Ad  ,  J)=A(  1  +  1  .  J-1  ) 

60  CONTINUE 
.'0  CONTINUE 


C 


REAL  X(100)  .  YOOO)  .C<100>  .  B1  (1001  .  A<10. 1  1  )  . XN<100)  .SUM. BETA 
REAL  CF'  (  i  OO  >  .  FV 

INTEGER  N , MS . MF ,  MFF’1  ,  MFF’2 .  I  .  J.  IM1  .  I  FT,  ICOEF  .  JCOEF 
CHARACTER'S  ISEQ 
DATA  MS/1/.MF/4/ 


PRINT  .  1  RUN  :  SEQ ' 
READ  1 1 . ISEQ 
FORMAT <5A1 ) 

PRINT  11. ISEQ 


10 

C 

PRINT  .  ' - • 

1 1 

CE=0 . 0 

12 

CL=0 . 0 

13 

CE1 =0 . 0 

1  4 

CL1 =0  a  0 

IS 

CE2=0 . 0 

16 

CL2=0 . 0 

17 

CE3=0 . 0 

18 

CL3=0  *  0 

17 

DO  79?  KK=1 .7 

20 

PRINT  33 

21 

33  FORMAT < 'O'  ) 

22 

IF  <  KK . EQ . 1 ) THEN 

23 

PRINT  .'SECTION  — 1* 

24 

N=1  3 

25 

c 

ENDIF 

26 

IF  <  KK . EO. 2) THEN 

27 

PRINT  .'SECTION— 2' 

28 

N=12 

2? 

c 

ENDIF 

30 

IF<KK . EO. 3) THEN 

31 

PRINT  .'SECTION— 3' 

32 

N=1  4 

33 

c 

ENDIF 

34 

IF  ( KK  .  EG! .  4  )THEN 

35 

PRINT  .'SECTION— 4' 

36 

N=21 

37 

c 

ENDIF 

30 

IF(KK . EO. 5; THEN 

39 

PRINT  .'SECTION— 5' 

40 

N=1  2 

41 

c 

ENDIF 

42 

IF(KK . EO. 6) THEN 

43 

PRINT  .'SECTION— 6' 

44 

N=1 1 

45 

c 

ENDIF 

46 

IF (KK .E0.7)THEN 

47 

PRINT  .'SECTION-7' 

48 

N=1  3 

49 

ENDIF 

c 

50 

PRINT  . '  X  Y 

51 

IF  <KK .EQ . 1 )THEN 

52 

DO  3  1=1 .N 

53 

3  READ  .  K 1  , Y ( I )  ,K2 

54 

TEMPI =X<N) 

55 

TEMF'2=Y(N) 

56 

ENDIF 

57 

IF ( KK . NE . 1 ) THEN 

58 

X  < 1  )=TEMP1 

59 

Y  < 1 ) =TEMP2 

60 

DO  4  I =2 . N 

61 

4  READ  . K 1  . Y  < I ) . K2  . : 

62 

TEMPI =X  <  N ) 

63 

TEMP2=Y(N> 

64 

c 

ENDIF 

65 

PRINT  1  . (X'  I  )  ,  Y( I ) . 1  = 

66 

1  F  ORMAT  (  2X  .  I'6 . 2 . 2X . F8 . 

67 

IF<KK  .EG).  1  ) THEN 

68 

XF=0 . 0 

,->V 

xl -■  v:n> 

70 

ELSE 

200  220  240  260  2R0  300  320  340  360 
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Figure  3.  Boundary  Layer  Probe 


FOR  DEGREE  OF  4  COEFFICIENTS  ARE 

0.10163E  01  0.84769E-03  -0 . 95523E-03  -0.91412E-05  0.25605E-06 

0.02  1.0169 

4.98  0.9964 

10.03  0.9226 

14.9?  0.7977 

20.14  0.6139 

20.01  0.6191 

24.98  0.3992 

30.03  0.1416 

34.97  -0.1297 

40.14  -0.4147 

40.01  -0.4077 

44.98  -0.6614 

50.03  -0.8722 

COS  IS  0.13440 

SIN  IS  -0.00937 


BETA  IS 


0.00048 


SECTION  — 
X 

50.03 

54.97 

60.14 
60.01 

64.98 
70.03 

74.97 

80.14 

84.98 
90.03 

100.14 

100.01 


Y 

•0.8828 
-1 .1068 
-1 .3975 
-1 .6055 
-1 .7802 
-1 .9043 
-1 .9986 
-1  .9990 
-1  .9226 
-1  .7120 
-1.4689 
-1  .3358 


0.120000E  02 
-0.191140E  02 
0.4131 87E  11 
0.4131 87E  11 
0.413187E  11 
0.4131 87E  11 


0.890429E  03 
0.890429E  03 
-0.144267E  04 
0.3691 1 2E  13 
0.3691 1 2E  13 
0.3691 12E  13 


0.692692E  05 
0.692692E  05 
0 . 692692E  05 
-0.113169E  06 
0.336642E  15 
0.336642E  15 


0.562675c  07 
0.562675E  07 
0.562675E  07 
0.562675E  07 
-0.919925E  07 
0.3121  40E  17 


0. 47461 3C  09 
0.47461 3E  09 
0.474613E  09 
0.474613E  09 
0. 47461 3E  09 
-0.771955E  09 


FOR  DEGREE  OF  1  COEFFICIENTS  ARE 


-0.10273E  01  -0.7621 5E-02 


50.03 

54.97 

60.14 
60.01 

64.98 
70.03 

74.97 

80.14 

84.98 
90.03 

100.14 

100.01 


-1 .4086 
-1  .4463 
-1.4857 
-1.4847 
-1  .5225 
-1  .5610 
-1.5987 
-1 .6381 
-1  .6750 
-1  .7135 
-1  .7905 
-1  .7895 


COS  IS  -0.16322 
SIN  IS  -0.65558 
BETA  IS  0.12591 


FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

0.6S178E  01  -0.21553E  00  0.13655E-02 


0. 

.  65178E  01 

50. 

03 

-o 

.8473 

54. 

.97 

-1 

.2038 

60. 

14 

-1 

.5054 

60. 

.01 

.4987 

64. 

.98 

- 1 

.7217 

70, 

.03 

“1 

.8791 

74, 

.97 

-1 

.9657 

80, 

.14 

-1 

.9850 

84, 

.98 

- ) 

.9369 

90 

.03 

-1 

.8185 

100 

.14 

-1 

.3722 

100 

.01 

“1 

.3797 

COS  IS  -0.16853 
SIN  IS  -0.69364 
BETA  IS  0.00687 


.  .• .  .’S 

-1 .7289 
-1  .  .  759 

7  4  .  s  ? 

-1 .9551 

0^ .  1  4 

-1  .9730 

84.98 

-1 .9300 

90.03 

-1 .8204 

100.14 

-1 .3762 

100.01 

-1 .3841 

co::  is  -o.i48*j 

SIN  IS  -0.69372 

BETA  IS  0.00951 


C. 


SECTION- 

-3 

X 

r 

100.01 

-1 .3358 

104.98 

-1 .2371 

105.98 

-1  .0010 

109.02 

-0.7490 

110.03 

-1 .1297 

112.02 

-0.5890 

114.97 

-1 .2055 

120.14 

-1 .0330 

120.01 

-0.5638 

124.98 

-0.551  7 

130.03 

-0.5475 

134.97 

-0.5694 

140.14 

-0.5971 

140.01 

-0.5796 

0.140000E  02 
-0.116892E  02 
0. 37561 OE  12 
0. 37561 0E  12 
0.37561 OE  12 
0.375610E  12 


0.166729E  04 
0.166729E  04 
-0.135367E  04 
0.472867E  14 
0.472867E  14 
0 . 472867E  14 


0 . 200835E  06 
0.200835E  06 
0 . 200835E  06 
-0.158507E  06 
0.601262E  16 
0.601262E  16 


0 . 244695E  08 
0.244695E  08 
0.244695E  08 
0.2446°5E  08 
-0.1B7749E  08 
0.771667E  18 


FOR  DEGREE  UE  1  COEFFICIENTS  ARE 


-0.28464E  01  0.16890E-01 


V, 

C 

w 

C 

c. 


100.01 

104.98 

105.98 
109.02 
110.03 
112.02 

114.97 

1 20.14 
120.01 

124.98 
130.03 
134.97 

140.14 
140.01 


-1.1572 
-1 .0733 
-1  .0564 
-1 .0051 
-0.9880 
-0.9544 
-0.9046 
-0.8172 
-0.8194 
-0.7355 
-0.6502 
-0.5668 
-0.4794 
-0.4816 


COS 

IS 

0.12839 

SIN 

IS 

-0.24947 

BETA 

IS 

0.04593 

FOR  DECREE  OF  2  COEFFICIENTS  ARE 

-0.10564E  02  0.14565E  00  -0.53097E-03 


100.01 

-1 .3081 

104.98 

-1 .1252 

105.98 

-1 .0915 

109.02 

-0.9958 

110.03 

-0.9661 

112.02 

-0.9109 

114.97 

-0.8368 

120.14 

-0.7291 

120.01 

-0.7315 

124.98 

-0.6541 

130.03 

-0.6023 

134.97 

-0.5779 

140.14 

-0.5801 

140.01 

-0.5797 

COS  IS 

0.12434 

SIN  IS 

-0.24450 

BETA  IS 

0.04391 

0.301  51  OE  10 
0. 301 51 OE  10 
0 . 301 51 OE  10 
0 . 301 51 OE  10 
0 . 301 51 OE  10 
-0.22501  BE  10 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 


'IN  IS 


0.24947 


SET A  IS  0.04593 


FOR  DECREE  OF  2  COEFFICIENTS  ARE 


-0.10564E  02 

100.01 

-1 .3081 

104.98 

-1 .1252 

105.98 

-1 .0915 

109.02 

-0.9958 

110.03 

-0.9661 

112.02 

-0.9109 

114.97 

-0.8368 

120.14 

-0.7291 

120.01 

-0.7315 

124.98 

-0.6541 

130.03 

-0.6023 

134.97 

-0.5779 

140.14 

-0.5801 

140.01 

-0.5797 

COS  IS 

SIN  IS 

BETA  IS 


0. 1 2434 
•0 . 24458 
0.04391 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 
-0.39924E  01  -0.14355E-01 


0.75819E-03  -0.34382E-05 


100.01 

104.98 

105.98 
109.02 
110.03 
112.02 

114.97 

120.14 

120.01 

124.98 
130.03 
134.97 

140.14 
140.01 


-1 .2840 
-1.1215 
-1 .0907 
-1  .0012 
-0.9729 
-0.9194 
-0.8461 
-0.7357 
-0.7382 
-0.6557 
-0.5988 
-0.5718 
-0.5768 
-0.5762 


cos 

IS 

0.12432 

SIN 

IS 

-0.24459 

w 

BETA 

IS 

0.04833 

C 

FOR  DEGREE  OF 

4 

COEFFICIENTS  ARE 

w 

-0.28856E 

01  -0.52032E-02 

100.01  -1.2768 

104.98  -1.1232 

*  ""  *\T*  • 

0.50180E-04  0 . 38284E-05  -0.22O13E-O7 


4  l..  <L  "  ■ 

*  •  .  - 

-  1  ,  W*  ,1H 

1 

109.02 

-1 .0055 

V 

1 10.03 

-0.9773 

ul* 

1 12.02 

-0.9236 

f 

114.97 

■0.3487 

i 

120.14 

-0.7338 

120.01 

-0.7364 

124.98 

-0.6492 

130.03 

-0.5900 

134. «7 

-0.5660 

140.14 

-0.5831 

140.01 

-0.5021 

f 

K* 

COS  IS 

0.12385 

SIN  IS 

-0.2441 1 

C 

BETA  IS 

0.05379 

■»  * 

w 

V 

IT/ 

<0 

SECTION- 

-4 

X 

140.01 

Y 

-0.5796 

144.98 

-0.5646 

150.03 

-0.5444 

154.97 

-0.5629 

160.14 

-0.5654 

160.01 

-0.5568 

164.98 

-0.5363 

170.03 

-0.5312 

174.97 

-0.5278 

180.14 

-0.5394 

•  <  ■ 

180.01 

-0.5227 

*  • 

184.98 

-0.5301 

190.03 

-0.5312 

4  _ 

194.97 

-0.5341 

200.14 

-0.5738 

200.01 

-0.5173 

-  * 

204.98 

-0.5707 

r 

210.03 

-0.5545 

214.97 

-0.5622 

■  , 

220.14 

-0.5778 

W 

220.01 

-0.5343 

0.210000E  02 
-0.115171E  02 
0.494994C  13 
0.494994E  13 
0.494994E  13 
0 . 4V4994C  13 


0.382053E  04 
0.382053E  04 
-0.209444E  04 
0.973240E  15 
0.973240E  15 
0.973240E  15 


0.707601 E  06 
0. 707601 E  06 
0.70760 IE  06 
-0.387896E  06 
0. 193572E  18 
0.193572E  18 


0.133286E  09 
0.133286E  09 
0.1332U6E  0V 
0.133286E  09 
-0.730B62E  08 
0 . 388954E  20 


0 . 255026E  11 
0.255026E  11 
0 . 255026E  11 
0.255026E  11 
0.255026E  11 
-0.1 3991 9E  11 


FOR  DEGREE  OF  1  COEFFICIENTS  ARE 
-0.56087E  00  0.68452E-04 


rm  . 

140.01 

-0.5513 

i  . 

144.98 

-0.5510 

150.03 

-0.5506 

154.97 

-0.5503 

160.14 

-0.5499 

*•/ 

160.01 

-0.5499 

164.98 

-0.5496 

170.03 

-0.5492 

174.97 

-0.5489 

*•/ 

180.14 

-0.5486 

c 

180.01 

184.98 

-0.5486 

-0.5482 

190.03 

-0.5479 

194.97 

-0.5475 

200. 1 4 

-0.5472 

200.01 

-0.5472 

204.98 

-0.5469 

210.03 

-0.5465 

214.97 

-0.5462 

V- 

220.14 

-0.5458 

1 ’ 

220.01 

-0.5458 

COS  IS 

SIN  IS 

.**,  . 

w. 

BETA  IS 

m  * 

V* 

[ 

FOR  DEGREE  OF  2  1 

t.  - 

- 

■0.12688E  i 

140.01 

-0.5761 

144.98 

-0.5673 

150.03 

-0.5594 

134.97 

-0.5528 

160.14 

-0.5470 

160.01 

-0.5471 

164.90 

-0.5426 

1 70.03 

-0.5391 

174.97 

-0.5368 

-  .  ■  .  ■  .  ■ 
-V- 

-0.12688E  01  0 . 80077E-02  -0.21857E-04 


i  m .»  t 

-0.54119 

l  :J0 .  i  4 

0.5411c, 

! 80.01 

-0.5480 

184.98 

-0.5482 

190.03 

-0.5479 

194.97 

-0.5475 

200.14 

-0.5472 

200.01 

-0.5472 

204.98 

-0.5409 

210.03 

-0.5405 

214.97 

-0.5462 

220.14 

-0.5458 

220.01 

-0.5458 

COS  IS 

0.35259 

SIN  IS 

-0.00044 

BETA  IS 

0.00040 

FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

-0.12638E  01  0.80077E-02  -0.21857E-04 


140.01 

144.98 

150.03 

154.97 

100.14 

100.01 

104.98 
170.03 

174.97 

180.14 
180.01 

184.98 
190.03 

194.97 

200.14 

200.01 

204.98 
210.03 

214.97 

220.14 

220.01 


-0.5701 
-0.5073 
-0.5594 
-0.5528 
-0.5470 
-0.5471 
-0.5420 
-0.5391 
-0.5308 
-0.5350 
-0.5350 
-6.5354 
-0.5304 
-0.5384 
-0.5410 
-0.5415 
-0.5457 
-0.551 1 
-0.5574 
-0.5652 
-0.5650 


COS 

IS 

0.35122 

SIN 

IS 

-0.00088 

beta 

IS 

0.00020 

FOR  DEGREE  OF 

3 

COEFFICIENTS  ARE 

-0.13458E  01  0.931 71E-02  -0.29193E-04  0.13547E-07 


140.01 

-0.5704 

144.98 

-0.5073 

150.03 

-0.5593 

154.97 

-0.5520 

100.14 

-0.5408 

160.01 

-0.5409 

104.98 

-0.5424 

0.35123 


r1 

L 


174.9/ 

-  0.53*0 

180.14 

-0.5356 

100.01 

-0.5356 

184.98 

-0 . 5355 

190.03 

-0.5365 

194.97 

-0.5386 

200.1 4 

-0.5418 

200.01 

-0.5417 

204.98 

-0.5459 

210.03 

-0.5512 

214.97 

-0.5574 

220.14 

-0.5650 

V* 

220.01 

-0.5648 

COS  IS 

SIN  IS 

BETA  IS 

-0.00087 

0.00027 


C 


FOR  DEGREE  OF  4  COEFFICIENTS  ARE 


C 


-0.10692E  01  -0.35781 E-02  0.13497E-03  -0.79924E-06  0 


140. 

01 

-0. 

5811 

144. 

98 

-0. 

5693 

150. 

03 

-0. 

5592 

154. 

,97 

-0. 

,5510 

160. 

.14 

-a. 

,5444 

160. 

,01 

-0. 

,5445 

164. 

,98 

-0. 

5398 

170. 

.03 

-0. 

.5366 

174. 

.97 

-0. 

,5350 

180. 

.14 

-0. 

.5348 

180. 

.01 

-0. 

,5348 

184. 

.98 

-0. 

.5358 

190. 

.03 

-0. 

,5379 

194 

.97 

-0 

,  5409 

200 

.14 

-0 

.5448 

200 

.01 

-0. 

.5446 

204 

.98 

-0 

.5488 

210 

.03 

-0 

.5532 

214 

.97 

-0 

.5575 

220 

.14 

-0 

.5616 

220 

.01 

-0 

.5615 

COS  IS  0.35132 
STN  IS  -0.00071 
BETA  IS  0.00028 


SECTION- 

-5 

X 

Y 

220.01 

-0.5343 

224.98 

-0.5707 

230.03 

-0.5639 

234.97 

-0.5809 

240.14 

-0.6122 

240.01 

-0.5467 

244.98 

-0.6059 

250.03 

-0.5981 

254.97 

-0.7184 

250.98 

-0.9475 

260.14 

-1 .3848 

260.01 

-1 .1545 

0.120000E  02 
-0.881 790E  01 
0.105290E  14 
0.105290E  14 
0 . 1 05290E  14 
0.105290E  14 


0.291925E  04 
0.291925E  04 
-0.21 7733E  04 
0 . 259830E  16 
0 . 259830E  16 
0.259830E  16 


0.712305E  06 
0. 712305E  06 
0.71  *: JOSE  06 
-0. 539224E  06 
0.642874E  10 
0.642874E  18 


FOR  DEGREE  OF  1  COEFFICIENTS  ARE 


0.174317E  09 
0.174317E  09 
0.174317E  09 
0.1 7431 7E  09 
-0.133920E  09 
0.159460E  21 


E. 


0.29297E  01 


220.01 

224.98 

230.03 

234.97 

240.14 
240.01 

244.98 
250.03 

254.97 

250.98 

260 . 1 4 
260.01 


-0.3844 
-0.4593 
-0.5354 
-0.6099 
-0.6877 
-0.6857 
-0.7606 
-0.8366 
-0.91 1 1 
-0.9715 
-0.9889 
-0.9870 


-0. 15064E-01 


.  1  3970E-08 


0. 42781 4E  11 
0.427816E  11 
0. 42781 6E  11 
0. 42781 6E  11 
0. 42701 6E  11 
-0 . 333502E  11 


COS  IS 


0.10*8 


c 

•70.01 

724.48 

-0..-,  78? 
-<•.5530 

c 

230 . 03 
234.97 
240.14 

-0.5043 

-0.4958 

-0.5307 

c 

240.01 

244.98 

250.03 

-0.5292 

-0.6060 

-0.7307 

w 

254.97 

258.98 
260.14 

-0.9004 
-1 .0744 
-1.1310 

w 

260.01 

-1 .1245 

COS  IS 

0.10216 

s» 

SIN  IS 

0.19562 

c 

BETA  IS 

0.02013 

FOR  DECREE  OF  4  COEFFICIENTS  ARE 


-0.85208E  01  -0.16731E-01  0.33092E-03  0.61200E-06  -0 . 4677BE -08 


220.01 

-0.6264 

224.98 

-0.5503 

230.03 

-0.5073 

234.97 

-0.501 4 

240.14 

-0.5363 

240.01 

-0.5349 

244.98 

-0.6100 

250.03 

-0.7321 

254.97 

-0.8991 

258.98 

-1  .0713 

260.14 

-1 .1275 

260.01 

-1.1211 

COS  IS 

0.10232 

SIN  IS 

0.19599 

BETA  IS 

0.02251 

SECTION— 6 
X  Y 


260. 

.01 

-1  , 

.1545 

264. 

.98 

-1 

■  5054 

270. 

.03 

-1  , 

.7206 

274. 

.97 

-1 

.9735 

280. 

.01 

-2 

.0539 

290. 

.03 

-1 

.9826 

294 

.97 

-1 

.8565 

300 

.14 

-1 

.6905 

300. 

.01 

-1 

.6266 

304 

.98 

-1 

.4154 

310, 

.03 

-1 

.0917 

e.iiooooE 

02 

0.315016E 

04 

0 .905096E 

06 

0 . 260886E 

09 

0 . 754336E 

11 

-0.1 8071 2E 

02 

0.315Q16E 

04 

0. 905096E 

06 

0.260886E 

09 

0 . 754336E 

1  1 

0.218777E 

14 

-0.51 A959E 

04 

0.905096E 

06 

O.f'.nQOAE 

09 

0. 734336C 

1  1 

0.218777 r 

14 

0.636.378E 

16 

•  0. 140303E 

07 

0.260DU6E 

09 

0. 7*3  4 33 At 

1  1 

0.21 0777E 

14 

0 . 636378E 

16 

0.1D5636E 

1? 

-0.426629E 

09 

0 . 754336E 

1  1 

0.21 8777E 

14 

0 . 636378E 

16 

0.185636E 

19 

0 . 542992E 

21 

-0.1 23064C 

12 

TOR  DEGREE  Or  1  COEFFICIENTS  ARE 
-0.21847E  01  0 . 1 8920E-02 


260.01 

-1 .6927 

264.98 

-1 .6833 

270.03 

-1 .6738 

274.97 

-1 .6644 

780.01 

-1 .6549 

290.03 

-1 .6359 

294.97 

-1 .6266 

300.14 

-1 .6168 

300.01 

-1 .6170 

304.98 

-1 .6076 

310.03 

-1 .5981 

COS 

IS 

-0.17717 

SIN 

IS 

0.67265 

BETA  IS 

0.11669 

FOR  DFC-REE  OF  2  COEFFICIENTS  ARE 

0.12129E  03  -0.86767F  00  0.15259E-07 


260,01 
26  4 . 9:j 
2  70 , 03 


-1 . 1581 
1 . 4091 

-1  .  9  4  0  2 


r„ 


4 

I 


«’V VV 

»  ”  > 

0.218777E  14 

0.636373E  16 

0.21J777E  14 

0.C.3637CC  16 

0.218777E  14 

0.636373E  16 

fOR  DEGREE  OF  1  COEFFICIENTS  ARE 

-0.21847E  01 

0. 1 8920E-02 

260.01  -1.6927 

264.98  -1.6833 

»w 

270.03  -1.6738 
274.97  -1.6644 
280.01  -1.6549 

290.03  -1.6359 
294.97  -1.6266 
300.14  -1.6168 

300.01  -1.6170 
304.93  -1.6076 
310.03  -1.5981 

COS  IS 

-0.17717 

SIN  IS 

0.67265 

BETA  IS 

0.11 669 

:■»  {i,.i«r,,v  ■  ■" 

-0.140303E  07 
0.185J36E  19 
0.185636E  1? 


I  III  I  i  I  in  •  ■  If  W'i'  ’•  ’jr  ■  «  ■  I' 

0.260086C  O’  0.73437'X  11 

-0.426o29t  rV  0.75-1  ■  S6I.I  >  s 

0.543992E  21  -0.  1  2/OMi:  i  2 


FOR  OEGREE  OF  2  COEFFICIENTS  ARE 


260.01 

264.90 

270.03 

274.97 
280.01 
290.03 

294.97 
300.14 
300.01 

304.98 
310.03 


0.12129E  03  -0.86767E  00  0.15259E-02 

-1.1581 
-1.4891 
-1  .7482 
-1  .9263 
-2.0313 
-2.0099 
-1 .8865 
-1 .6777 
-1 .6839 
-1 .4082 
-1 .0309 


COS  IS 
SIN  IS 
BETA  IS 


-0.1881 1 
0.71507 
0.00132 


I 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 

0.86534E  02  -0.49445E  00  0.19226E-03  0.15B55E-05 

260.01  -1.1599 
264.98  -1.4867 
270.03  -1.7453 

274.97  -1.9254 
280.01  -2.0337 
290.03  -2.0178 

294.97  -1.8944 
300.14  -1.6819 
300.01  -1.6883 

304.98  -1.4045 


»  4  '  .  »  • 

-t  *•*-' 


•V-^-1 


.  \  \  V  •  ‘ 


A. -A  .  ft  —  Mi* 


■  >  I  v/  .  1 '  *>  ■  1  .  »•# 


SIN  IS  0.71557 


BETA  IS  0.00198 


FOR  DECREE  OF  4  COEFFICIENTS  ARE 

0.83888E  02  -0.53460E  00  0.81080E-03  -0.80930E-06  0.292338-00 

260.01  -1.1637 

264.98  -1.4854 

270.03  -1.7414 

274.97  -1.9211 

280.01  -2.0305 

290.03  -2.0189 

294.97  -1.8972 

300.14  -1.6850 

300.01  -1.6914 

304.98  -1.4059 

310.03  -1.0297 

COS  IS  -0.18833 

SIN  IS  0.71528 

BETA  IS  0.00256 


SECTION-7 

X 

310.03 

314.97 

320.14 
320.01 

324.98 
330.03 

334.97 

340.14 
340.01 
344.78 
350.03 

354.97 

360.14 


Y 

-1 .0917 
-0.8182 
-0.5099 
-0.4734 
-0.2023 
0.1129 
0.3500 
0.5774 
0.5977 
0.7671 
0.9074 
0.9903 
1 .0239 


0.130000E  02 
0.223120E  01 
0.553721 E  14 
0 . 553721 E  14 
0 . 553721 E  14 
0 . 553721 E  14 


0.434540E  04 
0 . 434540E  04 
0 . 880003E  03 
O.106986E  17 
0.186936E  17 
0.186986E  17 


0.145549E  07 
0. 1 45549E  07 
0 . 1 45549E  07 
0. 33931 3E  06 
0 . 632692E  19 
0 . 632692E  19 


0.488522E  09 
0.488522E  09 
0.4B8522E  09 
0 . 480522E  09 
0 . 1 28673E  09 
0.21 4499C  22 


0.164303E  1 
0.164303E  1 
0.164303E  1 
0.164303E  1 
0.164303E  1 
0.481007C  11 


FOR  DEGREE  OF  1  COEFFICIENTS  ARE 
-0.14801E  02  0.44792E-01 


310. 

.03 

-o. 

.9137 

314. 

.97 

-0. 

6925 

320. 

.14 

-0. 

.4609 

320. 

.01 

-0. 

.4667 

324. 

.98 

-0. 

.2441 

330. 

.03 

-0. 

,0179 

334, 

.97 

0, 

.2034 

340. 

,  1  4 

0. 

.4349 

340. 

.01 

0. 

.4291 

344. 

.98 

0. 

.6517 

350, 

.03 

0. 

.8780 

354. 

.97 

1 , 

.0992 

360, 

.  1  4 

1 , 

.3300 

cos 

IS 

SIN 

IS 

ETTA  IS 

FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

-0 .57091 E  02  0.29709F  00  -0.37791E-03 

310.01  -1.0596 

314.97  -0.7549 

720.14  -0.4556 

320.01  -0.4629 

324.98  -0.1938 
330.03  0.0605 

334.97  0. 29,-./, 


.  •  -  *  •  '<*'  -V.  •*.  * 

■  V  O  'j.  'j  *  • 


C4  r-i  n  r  j  c* 


*  t.  fc  ' 


-n.’441 

1*50.03 

-0.0179 

>34.77 

0.2034 

1  4 

0.4349 

340.01 

0.4291 

344.^8 

0 . 65 1  7 

3-0 .03 

0.0780 

354.97 

1 .0992 

360.14 

1 .3308 

V. 

COS  IS 

0.10803 

SIN  IS 

0.02639 

- 

DETA  IS 

0.02356 

CD  »  0.48400 

CL  =  -0.00838 


FOR  DECREE  OF  2  COEFFICIENTS  ARE 


-0.57091E  02  0.29789E  00  -0.37791E-03 


370.03 

314.97 

320.14 
320.01 

324.98 
330.03 

334.97 

340.14 
340.01 

344.98 
350.03 
354.97 

360.14 


-1 .0596 
-0.7549 
-0.4556 
-0.4629 
-0.1938 
0.0605 
0.2906 
0.5117 
0.5064 
0.7003 
0.8783 
1  .0333 
1.1767 


~ 

cos 

IS 

0.11202 

V 

SIN 

IS 

0.02433 

DETA 

IS 

0.00576 

CD 


0.46780 


CL  =  -0.00965 


FOR  DECREE  OF  3  COEFFICIENTS  ARE 


-0.57796E  02  0.16100E  00  0.45920E-03  -0.12577E-05 


310. 

.03 

-1  . 

,221 1 

314. 

.97 

-0. 

.8282 

320. 

.14 

-0. 

.4552 

320, 

.01 

-0. 

.4640 

324. 

.98 

-0. 

.1421 

330, 

.03 

0. 

.1461 

334. 

.97 

0. 

.3893 

340, 

.14 

0. 

.6017 

c 

4  .  *. 

0 . 7  Mi  ( 

G.HZ4S 

1*4.9 7 

0.9631 

c 

/..•>o .  >  » 

0.9994 

cos  is  0.116V:1 

w 

SIN  IS  0.02226 

v 

BETA  IS  0.00319 

w 

w 

w 

FOR  DEGREE  OF  4  COEFFICIENTS  ARC 

0.22222E  02  -0.24545E  00 

c 

310.03 

-1 .1055 

31 4.97 

-0.7853 

v 

320.14 

-0.4655 

320.01 

-0.4733 

324.98 

-0.1832 

v 

330.03 

0.0901 

334.97 

0.3335 

340.14 

0.5588 

340.01 

0.5535 

344.90 

0.7392 

350.03 

0.8921 

354.97 

1 .0032 

360.14 

1 .0746 

CD  = 
CL  = 


0.47242 
-0.01 388 


0.51577E-04 


0.35096E--05  -0 . 61 454E-08 


COS  IS 
SIN  IS 
BETA  IS 


0.11  429 
0.02347 
0.001 31 


CD  =  0.46924 

CL  =  -0.01317 


END  OF  RUN  SE<?  94  5 


EXEC  » 


1.56  SU 


STATEMENTS  EXECUTED=  18717 

CORE  USAGE  OBJECT  CODE'  14320  BYTES . ARRAY  AREA=  3660  BYTES. TOTAL  AREA  AVAILABLE' 

DIAGNOSTICS  NUMBER  OF  ERRORS'  0.  NUMBER  OF  WARNINGS'  0.  NUMBER  OE  EXTENSION 

END  OF  JOB  MUS.IOB  CODE'MEGI  000  AT  08H57M  FRI  JUN  14.  1985  EXECUTE  TIME  2.8  SERVILE  Url 

420  CARDS  READ  1372  LINES  PRINTED  0  CARDS  PUNCHED  0  TAPE  MOUNTS  0  DISK  MO", 


L_ 


/ 


w 

8?  .90 

-1 .1840 

94.06 

-1 .1058 

99 . 97 

-1 .0307 

99.98 

-1 .0306 

COS  IS 

-0.13842 

C 

SIN  IS 

-0.50141 

c 

BETA  IS 

0.01854 

3 

Y 

-1 .1592 
-1 .©613 
-1 .0598 
-0.9990 
-1 . 0266 
-1.0155 
-0.9668 
-0.9470 
-1 .0286 
-1 .0127 
-1 .0396 
-1 .0118 

0.120000E  02  0 . 1 45026E  04  0.1 77241 E  06 

-0 . 1 23279E  02  0.145026E  04  0.177241E  06 

w  0.344798E  12  -0.14Q600E  04  0.177241E  06 

0 . 344793E  12  0.438924E  14  -0.181207E  06 

0.344798E  12  0.438924E  14  0.563661E  16 

0.344798E  12  0.438924E  14  0.563661E  <6 

FOR  DECREE  OF  1  COEFFICIENTS  ARE 

-0.12657E  01  0 . 1 9725E-02 


99.98 

-1 .0685 

104.94 

-1  .0587 

109.90 

-1 .0489 

c 

110.98 

-1  .0468 

114.86 

-1 .0391 

119.97 

-1 .0291 

c 

119.98 

-1 .0290 

124.94 

-1 .0193 

129.90 

-1 .0095 

w 

134.86 

-0.9997 

139.97 

-0.9896 

139.98 

-0.9896 

c 

cos 

IS 

0.17444 

c 

SIN 

IS 

-0.30566 

c 

BETA 

IS 

0.00236 

C  0 

SECTION— 

X 

w  99.98 

104.94 

109.90 
O  110.98 

114.06 

119.97 
O  119.98 

124.94 

129.90 
134.86 

139.97 

139.98 


0.218985E  08 
0.218995E  08 
0.2189S5E  08 
0.213985E  08 
-0 . 223476E  08 
0 . 729726E  18 


0.273414E  10 
0.273414E  10 
0.27341 4E  10 
0.273414E  10 
0.27341 4E  10 
-0.278617E  10 


f 

I 


c 

57.97 

-1 .0324 

59.98 

-1 .0985 

64.94 

-1 .2318 

v 

69.90 

-1.3227 

74.86 

-1.3714 

79.98 

-1 .3772 

V 

84.94 

-1 .3390 

89.90 

-1.2601 

94.86 

-1.1381 

W 

99.97 

-0.9681 

99.98 

-0.9677 

C 

COS  IS  -0.13703 

SIN  IS  -0.50633 

w 

BETA  IS  0.01852 

c 

FOR  DECREE  OF  3  COEFFICIENTS  ARE 

c 

0 

■97064E  01  -0.38862E  00  0.44235F-02  -0.16110C-04 

46.02 

-0.3797 

54.86 

-0.9600 

57.97 

-1 .0949 

59.98 

-1.1652 

64.94 

-1.2876 

69.90 

-1 .3468 

v* 

74.86 

-1 .3545 

79.99 

-1 .321 1 

04.94 

-1.2606 

89.90 

-1.1845 

94.86 

-1 .1045 

99.97 

-1 .0305 

99.98 

-1 .0304 

COS  IS  -0.13838 

w 

SIN  IS  -0.50137 

BETA  IS  0.01606 

v_ 

FOR  DECREE  OF  4  COEFFICIENTS  ARE 

v~ 

0.10569E  02  -0.43729E  00  0.54259E-02  -0.25058E-04  0.29297E-07 

46.02 

-0.3749 

c 

54.86 

-0.9630 

57.97 

-1 .0979 

59.98 

-1 .1677 

c 

64.94 

-1 .2884 

69.90 

-1 .3457 

74.86 

-1 .3524 

c 

79.98 

-1 .3190 

84.94 

-1.2595 

c 

'C 

c 

89.90 

-1 .1848 

94.86 

-1 .1058 

99.97 

-1 .0307 

C 

99.98 

-1 .0306 

COS  IS  -0.13842 

V# 

SIN  IS  -0.50141 

W 

BETA  IS  0.01854 

V. 

G 

SECTION- 

--3 

► 

X 

Y 

w 

9? .  78 

-1 .1592 

104.94 

-1 .0613 

109.90 

-1 .0598 

V. 

110.98 

-0.9990 

114.86 

-1 .0266 

11  /  . 9  1 

-1 .01%? 

119.93 

-0.9668 

1 24 . 94 

-0.9470 

1 79.00 

-1  .0286 

114.3* 

-1  .0127 

1 39.97 

-1  .0396 

1  to . 9R 

-1 .0118 

»** 

*  »  *  %  '  .  *  .  *  .  ’  «  '  6  *  .  *  .  ^  '  4  ’  .  ”  4  *  .  '  V  *  «  «  '  .  *  •  *  '  • 

•-V. 

BETA  IS 


0.00025 


SECTION- 

_2 

X 

Y 

46.02 

-0.4990 

54.86 

-0.7520 

57.97 

-0.9835 

c 

59.98 

-1 .2173 

64.94 

-1 .3158 

69.90 

-1 .4323 

w 

74.86 

-1 .5115 

79.98 

-1.3517 

84.94 

-1 .1756 

c 

89.90 

-1.0910 

94.86 

-1 .0404 

99.97 

-0.9913 

99.98 

-1 .1592 

0.130000E  02 
-0.1 45206E  02 
0.48531 2E  11 
0. 48531 2E  11 
0. 48531 2E  11 
0.48531 2E  11 


0.9781 59E  03 
0.978159E  03 
-0.111270E  04 
0.437974E  13 
0 . 437974E  13 
0 . 437974E  13 


0.774748E  05 
0 . 774748E  05 
0.774748E  05 
-0.88824 IE  05 
0.402184E  15 
0.4021B4E  15 


0. 641 1 1  BE  07 
0.641118E  07 
0.641118E  07 
0.641118E  07 
-0.735235E  07 
0 . 374366E  17 


0.549904E  09 
0.549904E  09 
0.549904E  09 
0. 549904E  09 
0.549904E  09 
-0.627822E  09 


0  FOR  DECREE  OF  1  COEFFICIENTS  ARE 
-0.72622E  00  -0.51931E-02 


46. 

02 

-0 

.9652 

54. 

86 

-1 

.01  1  1 

57. 

97 

-1 

.0273 

59. 

,98 

.0377 

64. 

,94 

-1 

.0635 

69. 

.90 

-1 

.0892 

74. 

.86 

-1 

.1150 

79. 

.98 

-1 

.1416 

04. 

.94 

.1673 

89. 

.90 

-1 

.1931 

94 

.86 

-1 

.2188 

99. 

.97 

“1 

.2454 

99. 

.98 

-1 

.2454 

COS  IS  -0.13696 
SIN  IS  -0.48246 


BETA  IS  0.07416 


FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

0.38639E  01  -0.13433E  00  8.86021E-03 

46.02  -0.4961 

54.06  -0.9165 


v_ 


0.6285 

0.6565 

0.2579 

0.0325 

-0.7276 

-0.5722 

COS  IS  0.17254 

SIN  IS  0.02664 

PCT A  IS  0.00221 


FOR  DECREE  or  3  COEFFICIENTS  ARE 

0.10004E  01  0.751 46E-02  -0.15730E-02  0.15039E-04 


-0. 

.02 

1  . 

.0003 

4, 

.94 

1  . 

.0010 

9. 

.90 

0. 

.9352 

14 

.86 

0 

.8141 

19, 

.97 

© 

.6429 

19. 

.98 

0 

.6426 

24. 

.94 

0, 

.4427 

29. 

.90 

0. 

,2208 

34, 

.86 

-0. 

.0121 

39. 

.97 

-0. 

.2520 

46 

.02 

-0. 

,5195 

COS  IS  0.17242 

SIN  IS  0.02532 

BETA  IS  0.00067 

FOR  DECREE  OF  4  COEFFICIENTS  ARE 

0.10203E  01  -0.79133E-02  0.755O7E-O4  -0.41836E-04  0.61521E-06 

-0.02  1.0204 

4.94  0.9703 

9.90  0.7146 

14.86  0.8121 

19.97  0.6570 

19.98  0.6566 

24.94  0.4589 

29.90  0.2245 

34.86  -0.0276 

39.97  -0.2767 

46.02  -0.5021 

COS  IS  0.17053 

SIN  IS  0.02458 


BETA  IS  0.00025 


SECTION  — 
X 


46. 

02 

- 0 . 

,4990 

54. 

86 

-0. 

.7520 

57. 

.97 

-0, 

.9835 

59. 

.98 

-1 . 

.2173 

64. 

.94 

-1 . 

.3158 

69, 

.90 

-1 , 

.4323 

74, 

.86 

-1 

.51  15 

77, 

.90 

--1  , 

.  ,35 1  7 

04 

.94 

'1 

.  1  756 

09, 

.70 

, 

.0910 

94, 

.86 

-1 , 

.0404 

99, 

.97 

-0 

.9913 

99, 

.98 

-1 , 

.1592 

0 

.  \  .tO'**’ 

.>1 

07 

-0 , 

.  \  4:. 

JO 

el 

02 

0 

.  4 05 

31 

2t 

1 1 

0 

.455 

T  * 

?fT 

1  1 

0 

.  485 

31 

2T. 

1  1 

0 

.485 

/>: 

1  1 

o.?7niVT  03 
0.  //II15VC  Oi 
-0.111270F.  04 
0.437974C  13 
0.4379T4C  13 
0.437974F  13 


0.7/4  74111  05 

0.  7/4  74:il  05 
0. 774740C  05 
-O.B0874tr  05 
0.402UMC  15 
0.402H'.  IV  15 


0.641  1  lltl  "/ 
O.. -.4111111  "7 
0.6411  HIE  07 
0.641110F  07 

■0.755 2 35C  0.’ 

0.  jV 4 1.  1 


'.499041  09 

‘.4‘.,904i; 
349V04F-  09 
';49904C  09 
'.4v-.-,ML  09 
.’3221.  • 


For:-  nrr.r-EC  or  i  roerrtciENis  arc 


c.nv 


*r>' 


0.100778E  08 
0.100778C  03 
0.100770E  00 
0.100778E  OB 
0.100773E  08 
-0.23841 8E  07 


prv  «.*  '."it 


303 

304 

305 

306 

307 

308 

309 
3)0 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

347 

348 

349 

350 

351 

352 

353 

354 

355 

356 

357 

358 

359 


XF 1 *XL/57 . 3 
ELSE 

XF1»XE/57.3 

ENDIF 

C 

T1=C1 (1 >»<-C0S<XF1 > ) 

TB1--SIN1XF1  >-<XF1»C0S<XF1  ) ) 

T2=T 1 +<C1 <2>»TB1 > 

IF ( J .EO . 2 ) THEN 
TT5»0.5«T2 
ELSE 

TB2=<2.«XF1 >«SIN<XF1 > 

TF>3*TD2t  <  <2.~<XF1  **2>  >*C0S(XF1  1  > 
n  trwci  (3) «Tns) 

ENDII 

IF  i  J . EO. 3>  THEN 
TT5=0.5*T3 
ENDIF 

IF<  < J.NE.2) .AND. < J.NE.3) )THEN 

TB4=1 <3.«<XF l»*2) )-6. >»SIN<xri  ) 

TB5CTB4  +  <(<6.*XF1 >-<  XF1 *»3 ) > *C0S ( XF1 ) ) 
T4*T3+(C1 (4)»TB5> 

ENDIF 

IF  < J.£Q.4)THEN 
TT5»0.5«T4 
ENDIF 

IF  <  J . EO . 5 ) THEN 

T5  =  <  <  4  .  «'XF1«*3))-(24.  »XF1  )  )  »SINOT1  ) 

T6»<  <XF1»»4)-<  12.«(XF1»»2>  )  +  24.  )»C:OS(XF1  ) 
T7=<T3-T6)«C1 (5) 

T8- T4+T7 
TT5-0.5»T8 
ENDIF 

IF  < I .EO . 1 ) THEN 
SUM2=TT5 
ENDIF 

IF  < I .EQ.21THEN 
SIIM1  -TT5 
ENDIF 
10  CONTINUE 
C 

ALPHA=SUH2-SUM1 
PRINT  .  •  • 

PRINT  66. ALPHA 

66  FORMAT <9X . ‘  SIN  IS  ’.F10.5) 

IF<  J .EO .2) THEN 
CL3*CL3+ ALPHA 
ENDIF 

IF  <  J.E0.3ITHEN 
CL2=CL2+ ALPHA 
ENDIF 

IF< J.E0.4)THEN 
CL=CL+ALPHA 
ENDIF 

IF ( J . EO . 5 ) THEN 
CL1=CL1+ALPHA 
ENDIF 
RETURN 
END 


RUN : SEO 
1  39 :  5 


SECTION- 

-1 

X 

Y 

-0.02 

1 .01 66 

4.94 

0.9056 

9.90 

0.9199 

14.86 

0.7998 

19.97 

0.6315 

19.98 

0.6738 

24.94 

0.4736 

29.90 

0.2241 

34.86 

-0.0245 

39.97 

-0.2854 

46.02 

-0.4990 

0. 1 10000F 

02 

0 . 245320E 

03 

0 . 758791 E 

04 

0.266238E 

06 

0.100770E 

08 

0. 49159VE 

01 

0.245320E 

03 

0.738791 E 

04 

0 . 266238E 

06 

0. 100773L 

00 

0 . 400637E 

09 

0 . 352000E 

02 

0.738791 E 

04 

0.26623CE 

06 

•:> .  1 0077HE 

08 

0 . 400637E 

0? 

0.164652E 

1  1 

-0.235955E 

03 

0 . 266238E 

06 

0.100778E 

08 

0.4006 3 7E 

0? 

0. 164652E 

1  1 

0.692760E 

12 

-0 . 405 1 9QE 

05 

0.1(.07.'8E 

08 

0. 4Q0637E 

0? 

0.1 64652E 

1  1 

0.692760E 

1  2 

0.296543E 

14 

-0.238 4  ICE 

07 

FOR  DECREE  OF  1  COEFFICIENTS  ARE 


247 

248 
24? 

250 

251 

252 

253 

254 

255 

256 

257 
253 
25? 
260 
261 
262 

263 

264 

265 

266 

267 

268 
26? 

270 

271 

272 

273 

274 

275 

276 

277 

278 
27? 
280 
281 
282 

283 

284 

285 
236 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 
29? 

300 

301 

302 


TB2“<  2 . »XF1 ) »C0S ( XF 1  ) 

TB3=TB2+< < <XF1 »»2>-2. >«SIN(XF1  >  > 
T3-T2+1C1 <3>»TB3> 

ENDIF 

IF<  J . EQ . 3) THEN 
TT5*0.5»T3 
ENDIF 

IF<<J.NE.2> .AND. < J.NE.3) )THEN 

TB4=<  <3.*<XF1«#2> )-6. >»CQS(XF1 ) 
TB5=TB4+<<XF1#»3>-<6.*XF1 >>*SIN<XF1 ) 
T4*T3+(C1 ( 4 ) »TB5 ) 

ENDIF 

IF<  J. E0 . 4  > THEM 
TT5=0.5*T4 
ENDIF 

IF<  J  ^  EO . 5  >  THEN 

ISM  (XF1  »*4)  -<  12.  »<XF1  »»2>  )+24  .  >»SIN(XF1  ) 
T6=( (4. »<XF1 ««3> >-<24.#XF1 ) >*C0S(XF1 ) 

T7=< <T5+T6)»C1 <5>> 

T8=T4+T7 
TT5=0.5»T8  • 

ENDIF 

IF(  I.E0.1  1THEN 
SUM2=TT5 
ENDIF 

IF ( I . EQ .2) THEN 
SUN1 =TT5 
ENDIF 
10  CONTINUE 
C 

ALPHA=SUM2-SUM1 
PRINT  . '  ' 

PRINT  66. ALPHA 

66  FORMAT  <9X ,  '  COS  IS  ‘.FIO.SI 
IF( J . EQ . 2 ) THEN 
CE3*CE3+ ALPHA 
ENDIF 

IF ( J. EQ . 3 ) THEN 
CE2*CE2+ ALPHA 
ENDIF 

IF(J.EQ.4)THEN 
CE*CE* ALPHA 
ENDIF 

IF  <  J.EQ .51THEN 
CE1 »CE1 +ALPHA 
ENDIF 
RETURN 
END 

SUBROUTINE  SINTECI XF . XL . J . D1 .CL.CL1 .CL2.CL3) 
REAL  Cl (100) . B1 (100) 

C 

Cl < 1 )«B1 < 1  ) 

DO  5  K=2.J 

Cl (K)»B1 (K)»<57.3«»<K-1 ) ) 

5  CONTINUE 
C 

ALPHA=0.0 
DO  10  I«1 . 2 

IFd.EQ.I  1THEN 


A' I, J)=<A<I. JJ-SUMVAII. I> 

ENDIF 

ENDIF 

CONTINUE 

RETURN 

FORMAT < 1  REDUCTION  NOT  COMPLETED  BECAUSE  SMALL  VALUE* 
I  *  FOUND  FOR  DIVISION  IN  ROD  *.I3> 

END 

SUBROUTINE  SOLNOC A . B . N . NDIM) 

REAL  AINDIM. NDIM) .B(NDIM) .SUM 
INTEGER  N. I . IM1 .K . J.MMJP1 . NMJP2 


B<  1  >  =  £(<  1  >/A<1  .  1  ) 

DO  20  1=2. N 
IM1=I-t 
SUM=0.0 
DO  10  K=1 . IM1 

SUM=SUM+A<I.K)«B<K> 

CONTINUE 

B<I)=<B<I) -SUM) /A< I ■ I > 

CONTINUE 

DO  40  J=2 . N 
NMJP2=N-J+2 
NMJP1 =N-J+1 
SUM=0.0 

DO  30  K  =  NMJP2.N 

SUM=SUM+A(NMJP1 ,K)*B(K) 

CONTINUE 

BINMJP1  >  =  B(NMJP1 )-SUM 
CONTINUE 
RETURN 
END 

SUBROUTINE  CINTEG < XF . XL . J . B1  .CE.CE1  . CE2 . CE3  > 
REAL  Cl <100) . B1 <100) 

Cl <1 )=B1 <1  ) 

DO  5  K=2.J 

Cl  <K  >  =B1  <K)»<57.3**<K-1 >) 

CONTINUE 

ALFHA=0.0 
DO  10  1  =  1 .2 

IF< I . CO . 1 ) THEN 
XF1=XL/57.3 
ELSE 

Xri=XF/5V.3 

ENDIF 

T1=C1 <1 )»SIN<XF1  ) 

TB1=C0S<XF1 >+<XFt#SIN<XF1 ) ) 

T2=T 1 +<  Cl <2)»TB1 > 

IF< J. EG. 2 > THEN 
TT3=0.5«T2 
ELSE 


TB2=<2.«XF1 )»COS<xri  > 

TB3=TB2+<  <  <XF1 »»2>-2. >*SIN(XF1  )  ) 

T3  =  T2MC1  <3>»TB3) 

ENDIF 

IF  <  J . EO . 3 ) THEN 
TT5=0.5»T3 
ENDIF 

IF  < < J.NE.2) .AND. < J.NE.3) >THEN 

TB4=<<3.»<XF1»»2>>-6. >»C0S<XT1 ) 
TB5=TB4*< <XF1 »»3>-<6. »XF1 ))»SIN<XF1  ) 
T4=T3+<C1 <4)«TB5> 

ENDIF 

IF i J .EO . 4 ) T  HEN 
TT5=0.1>d4 
ENDIF 

IF  <  J.EO .5) THEN 

!■>■<<  XF1»«4>-*12.«<Xf  I  «»:>>  I  «24  ,  I..I  tit  I 
T .-.  ( <  4  .  •  '  XF  I  •  •  '.  > )  '  4  .  »  x  I  t  >  )  ■  <  u„  .  I  I  i 
T  7  =  <  <  T  ‘  »  I  6  >  »C  1  *  0  j  ) 

T  0  - T  4 ♦ TV 
rT5=0.3»T0 
ENDIF 

IF< I .EO. 1 ) THEN 
SUM2=TT5 
ENDIF 

IF  < I . EO . 2 ) THEN 
SUM1 =TT5 


iw'xri  i 
iii 


& 


w 

1 50 

IF(<KK.EQ.7).AND.<I.F.Q.5))THEN 

151 

PRINT  301 .CE1 . CL1 

152 

ENDIF 

w 

153 

C 

95 

CONTINUE 

w 

154 

C 

Q 

999 

CONTINUE 

155 

o 

© 

M 

FORMAT < // 1  DECREE  OF  POLYNOMIAL  CANNOT  EXCEED  N 

w 

1 

1  REQUESTED  MAXIMUM  DEGREE  TOO  LARGE  -  ' , 

1 

l  'REDUCED  TO  ' .13) 

1 56 

201 

FORMAT (5<3X.E13.6) ) 

w 

157 

202 

FORMAT < / '  FOR  DEGREE  OF  '.12.'  COEFFICIENTS  ARE1 

1 

'  ' .5X.6(2X.E12.5)> 

158 

203 

FORMAT (9X  .  '  BETA  IS  1 .F10.3//) 

4/ 

159 

PRINT  299.ISEQ 

160 

299 

FORMAT!//////. 35X. 'END  OF  RUN  SEQ  *.5A1////> 

161 

STOP 

w 

c 

162 

REMOTE  BLOCK  COEF 

163 

DO  66  L=1 . I 

w 

164 

N1=I-L+1 

165 

CP<N1 )=C<L> 

166 

66 

CONTINUE 

c 

c 

167 

DO  55  K  =  1  .  N 

w 

168 

FV=CP< 1 ) 

169 

DO  49  J  =  2.  I 

170 

49 

FV=<FV*X<K))+CP(J> 

w 

171 

PRINT  1 ,X(K) .FV 

172 

55 

CONTINUE 

173 

END  BLOCK 

w 

174 

r 

END 

- 

175 

L 

SUBROUTINE  LUDCMQ ( A . N . NDIM ) 

w 

176 

REAL  AtNDIM. NDIM) .SUM 

177 

c 

INTEGER  N.I.J.JM1  . 1M1  .K 

w 

178 

DO  30  1=1 .N 

179 

DO  30  J=2.N 

180 

SUM=0.0 

4* 

181 

IF<J.LE.I)THEN 

182 

JM1=J-1 

183 

DO  10  K=1 . JM1 

if 

184 

SUM=SUM+A< I . K ) *A<K .J> 

185 

10 

CONTINUE 

186 

A(I.J)=A<I.J) -SUM 

w 

187 

ELSE 

188 

IM1-I-1 

189 

IFIIM1  .NE.OTHEN 

w 

190 

DO  20  K=1 . IM1 

191 

SUM=SUM+A< I ,K)»A(K . J> 

192 

20 

CONTINUE 

£ 

193 

c 

ENDIF 

194 

25 

IF ( ABS (A(I.I>).LT.  1.0E-10>THEN 

195 

PRINT  100.1 

196 

RETURN 

f 

I 


98 


DO  50  1=2 . MFP1 


C 

C 


99 

A!MFP1 .11=0.0 

100 

DO  40  J=1 ,N 

101 

A!MFP1  .  I  )=A!MFP1  ,11+XNU) 

102 

XN!J)=XN! J)»X! J) 

103 

40 

CONTINUE 

104 

50 

CONTINUE 

C 

105 

DO  70  J=2 . HFP1  J 

106 

DO  60  1=1 ,UF 

107 

A!I.J)=A!I+1 .J-1) 

108 

60 

CONTINUE 

109 

70 

CONTINUE 

C 

110 

PRINT  ,  1  * 

111 

PRINT  201.  ( <A< I . J) . J=1 .MFP21 . 1  =  1  . 1 

C 

112 

P 

CALL  LUDCMG!A.MFP1 . 10) 

113 

L 

MSP1=MS+1 

114 

DO  95  I=MSP1.MFP1 

115 

DO  90  J=1 . I 

116 

C(J)=A( J.HFP2) 

117 

90 

CONTINUE 

118 

CALL  SOLNQ! A . C . I . 1 0) 

119 

IH1 =1-1 

c 

120 

PRINT  202. INI ,(C(J).J=1 .1) 

121 

PRINT  . 1  1 

122 

p 

EXECUTE  COEF 

123 

L 

DO  300  K=1 . I 

124 

300 

B1 <K)=C<K> 

125 

CALL  CINTEG!XF.XL.I.B1 .CE.CE1 . CE2 . 

126 

CALL  3 INTEC ( XF , XL . I . B1 .CL.CL1 . CL2 . 

c 

127 

PRINT  . •  • 

128 

BETA=0.0 

129 

DO  94  IPT  =1 .N 

130 

SUM=0.0 

131 

DO  93  IC0EF=2.I 

132 

JC0EF=I-IC0EF+2 

133 

SUM=  <  SUM+C  < JCOEF 1 >»X( IPT) 

134 

93 

CONTINUE 

135 

SUM=SUM+C!1 1 

136 

BETA=BETA+  <  Y  ! IPT 1-SUM) »*2 

137 

94 

CONTINUE 

138 

BETA=BETA/!N-I 1 

139 

PRINT  203. BETA 

140 

IF  < (KK.E0.7) .AND. < I.EQ.2) 1THEN 

141 

PRINT  301 .CE3.CL3 

142 

ENDIF 

143 

IFI!KK.E0.7>.AND.!I.E0.3>)THEN 

144 

PRINT  301 .CE2.CL2 

145 

ENDIF 

1  46 

IF ( <  KK . EG . 7 1 .AND. ( I .EG. 41 1THEN 

147 

PRINT  301 .CE.CL 

148 

301 

FORMAT ! //45X. •  CD  = ' . FI  0 . 5// . 45X 

149 

ENDIF 

CL 


. FI  © . 5  > 


G 

w 

150 

IF  < (KK.E0.71 .AND. <1 .EG. 5) 1THEN 

151 

PRINT  301 . CE 1 . CL1 

152 

ENDIF 

w 

153 

C 

95 

CONTINUE 

w 

154 

C 

999 

CONTINUE 

155 

c 

200 

FORMAT!//'  DECREE  OF  POLYNOM  .NNOT  EXCEED  N 

1 

1  '  REQUESTED  MAXIMUM  DECREE  TOO  LARGE  - 

1 

1  'REDUCED  TO  ' . 13) 

156 

201 

F0RMAT(5<3X.E13.6) > 

157 

202 

FORMAT!/'  FOR  DEGREE  OF  '.12.'  COEFFICIENTS  ARE1 

i 

1  '  • .5X.6I2X.E12.5) ) 

158 

203 

FORMAT ! ?X , '  BETA  IS  '.F10.5//> 

v 

159 

PRINT  299. ISEO 

140 

299 

FORMAT!//////. 35X. 'END  OF  RUN  SEO  '.5A1////> 

161 

STOP 

w 

c 

162 

REMOTF  BLOCK  COEF 

163 

DO  '.6  1  .  ( 

w 

164 

N 1  *  I -L* 1 

165 

CP!N1 >=C!L> 

166 

44 

CONTINUE 

w 

c 

c 

167 

DO  55  K= 1 ,N 

r. 


•v  * 


m  w  • 


PRINT  .'X  y • 

IFIKK.EO.l ) THEN 
DO  3  1=1 .N 

3  READ  .  K  1  .  Y(  I )  .Kl’.X(I) 
TEMPI =X<N) 

TEMP2=Y ( N ) 

END  IF 

IF1KK.NE.1 )THEN 
X<1 >=TEMP1 
V ( 1 >=TEMP2 
DO  4  1=2, N 

4  READ  ,K1  . Y< I) . K2 , X  < I ) 
TEMPI =X<  N  > 

TEMP2=Y(N) 

ENDIF 

PRINT  1.(X(I).Y(I) .1=1 .N) 

1  FORMAT (2X.F6.2.2X.F8.41 

IFIKK.EQ.DTHEN  - 
XF=0.0 
XL=X(N) 

ELSE 
XF=X< 1 ) 

XL=X(N) 

ENDIF 

IF<  KK . EQ . 7>THEN 
XF=X  < 1  > 

XL=360. 

ELSE 

XL=X(N) 

ENDIF 


80 

IF<MF.CT.<N-1  )) 

V 

81 

MF=N-1 

82 

PRINT  200. MF 

83 

ENDIF 

4> 

84 

5 

MFP1=MF+1 

85 

MFP2=MF+2 

c 

O 

86 

DO  10  1=1 ,N 

87 

XN  < I )  =  1 .0 

88 

10 

CONTINUE 

*0 

c 

8? 

DO  30  1  =  1  .  MFP1 

90 

A< I . 1 )=0.0 

V 

91 

All. MFP2 ) =0 . 0 

12 

DO  20  J=1 .N 

13 

A  < I . 1  ) =A ( I . ' 

■O 

9  4 

A ( I .MFP2>=A< 

95 

XN< J)=XN( J)i 

96 

20 

CONTINUE 

Kf 

97 

30 

CONTINUE 

•  .  -  .  V  V 


1 

T 

3 

4 

5 


6 

7 

e 

9 

10 

1 1 
12 
13 
1  A 

15 

16 
1  7 
IS 

19 

20 
21 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 


DIMENSION  ISEQ15) 

REAL  X<100> . Y(100> .C(tOO) ,B1 <100) ,A<10. 1 1 > .XN<100) . SUM . BETA 
REAL  CP < 100) ,FV 

INTEGER  N.MS.MF.HFP1 . MFP2 . 1 . J . IM1  . IPT . ICOEF . JCOEF 
C  CHARACTER*S  ISEO 
DATA  MS/1/.MF/4/ 

C 

C 

PRINT  . ' RUN : SEQ ’  „ 

READ  1 1 . ISEO 
11  FORMAT <5A1> 

PRINT  11. ISEO 

PRINT  - • 

C 

CE=0.0 
CL*0.0 
CE1=0.0 
CL1 =0 .0 
C£2=0.0 
CL2=0.0 
CE3=0.0 
CL3=0.0 
DO  999  KK=1 .7 
PRINT  33 
33  FORMAT ( 'O’ ) 

IF  <  KK .EQ . 1 ) THEN 

PRINT  .'SECTION— 1' 

N=11 

ENDIF 

C 

IF (KK .E0.2)TMEN 

PRINT  .  'i'ECTION— 2' 

N=1 3 
ENDIF 
C 

IF  (KK  .EG  .  3)  THEN 

PRINT  . 'SECTI0N--3* 

N-12 

ENDIF 

C 

IF<  KK . EG . 4 ) THEN 

PRINT  .'SECTION— 4' 

N=21 

ENDIF 

C 

IF<  KK . EG . 5) THEN 

PRINT  .'SECTION— 5' 

N  =  1  1 
ENDIF 
C 

IF <KK. EG. 6) THEN 

PRINT  .'SECTION— 6’ 

N=1  3 
ENDIF 
C 

IF  ( KK  .  EG .  71THEN 
PRINT  .'SECTION-7' 

N=13 

ENDIF 


C 


o 


C 


50 

PRINT  .'X  Y* 

51 

IF(KK .EG. 1 ) THEN 

52 

DO  3  1=1 ,N 

53 

3 

READ  .  K 1 . Y  < I ) .K2.X1I) 

54 

TEMPI =  X<N> 

55 

TEMP2=Y ( N ) 

56 

ENDIF 

57 

IF (KK .NE. 1 ITMEN 

58 

X  <  1  )*=TEMP1 

59 

Y ( 1 )=TEMP2 

60 

DO  4  1  =  2. N 

61 

4 

READ  .  K  1  ,Y(I) ,K2,X<I> 

62 

TEMPI =X<N) 

63 

TFMP2=Y  <  N ) 

64 

C 

ENDIF 

65 

PRINT  1 . (X«I) . Y(I> . 1=1 .N) 

66 

1 

FORMAT (2X.F6.2.2X.F8.4) 

67 

60 

69 

"O 

n 

72 

7J 


IF1KK.F0.1 ) THEN 
XT- 0 . 0 
XL-X (N) 

ELSE 

XF=X< 1 ) 
XL=X(N> 

End  ii 


c 


1 69.90 

174.86 

179.97 

179.98 

184.94 

189.90 

194.86 

199.97 

199.98 

204.94 

209.90 

214.86 

219.97 

219.98 


-1  .0402 
-1  .0423 
-1  .0445 
-1 .0445 
-1 .0466 
-1 .0487 
-1 .0508 
-1 .0529 
-1 .0529 
-1  .0550 
-1  .0571 
-1  .0592 
-1  .0613 
-1.0613 


COS 

IS 

0.67135 

SIN 

IS 

0.00222 

BETA 

IS 

0.00180 

FOR  DEGREE  OF 

2 

COEFFICIENTS  ARE 

-0.26577E  00  -0.33080E-02 


0.21722E  -04 


139.98 

144.94 

149.90 

154.86 

159.97 

159.98 

164.94 

169.90 

174.86 

179.97 

179.98 

184.94 

189.90 

194.86 

199.97 

199.98 

204.94 

209.90 

214.86 

219.97 

219.98 


-1 .0031 
-1 .0136 
-1 .0230 
-1 .0314 
-1 .0389 
-1 .0389 
-1 .0451 
-1 .0503 
-1 .0543 
-1.0574 
-1 .0574 
-1 .0593 
-1 .0601 
-1 .0599 
-1 .0585 
-1 .0585 
-1  .0561 
-1 .0526 
-1 .0480 
-1 .0422 
-1 .0422 


V. 

C 

c 

c 

1* 


cos  is 

SIN  IS 
BETA  IS 


0.67270 

0.00263 

0.00174 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 


-0.45509E  00  -0.50696E-02  0.34717E-05  0.33893E-07 


-0.45509E  00 

139. 

,98 

_1 

.0037 

144. 

94 

-1 

.0137 

149, 

,90 

-1 

.0229 

154. 

,86 

“1 

.0310 

159, 

,97 

“1 

.0385 

159, 

.98 

“1 

.0385 

1  64 , 

.94 

.0447 

169, 

,90 

-1 

.0500 

174, 

.86 

-1 

.0542 

179, 

.97 

-  1 

.0575 

179, 

.98 

.0575 

184. 

.94 

“1 

.0595 

189, 

.90 

-  1 

.0605 

194, 

.86 

“1 

.0604 

199, 

.97 

.0590 

199, 

.98 

“1 

.0590 

204 

.94 

.0565 

209, 

.90 

-1 

.0528 

214, 

.86 

-1 

.0479 

219, 

.97 

-1 

.0415 

21  ? 

.98 

-1 

.0415 

COS 

IS 

0.67273 


SIN  IS 


0.00267 


-0.45509E  00  -0.50696E-02  0.34717E-05  O.33093E-O7 


139.98 

144.94 

149.90 
154. Si 

159.97 

159.98 

164.94 

169.90 

174.86 

179.97 

179.98 

184.94 

189.90 

194.86 

199.97 

199.98 

204.94 

209.90 

214.86 

219.97 

219.98 


-1 .0037 
-1 .0137 
-1 .0229 
-1 .0310 
-1 .0385 
-1 .0385 
-1 .0447 
-1 .0500 
-1 .0542 
-1 .0575 
-1 .0575 
-1  .0595 
-1 .0605 
-1 .0604 
-1 .0590 
-1 .0590 
-1 .0565 
-1 .0528 
-1.0479 
-1 .0415 
-1 .0415 


C0£  IS  0.67273 
SIN  IS  0.00267 


BETA  IS  0.00184 


FOR  DECREE  OF  4  COEFFICIENTS  ARE 

-G.56109E  00  -0.45290E-02  0.14482E-04  -0 .63854F--07  0.21166E-09 

139.98  -1.0052 

144.94  -1.0143 

149.90  -1.0228 

154.86  -1.0306 

159.97  -1 . 03  78 

159.98  -1.0378 

164.94  -1.0440 

169.90  -1.0493 

174.86  -1.0537 

179.97  -1.0573 

179.98  -1.0573 

104.94  -1.0596 

189.90  -1.0609 

194.86  -1.0610 

199.97  -1.0598 

199.98  -1.0598 

204.94  -1.0573 

209.90  -1.0533 

214.86  -1  .0479 

219.97  -1.0407 

219.98  -1.0406 

COS  IS  0.67275 


*•  .V  »  .'  *  .‘»  .*»  •  _  .  A  - 


*  *  .»  r 


SIN  IS  0.00271 
BETA  IS  0.00196 


SECTION— 

X 

219.98 

224 . 94 

229.90 

234 . 86 

239.97 

239.98 

244.94 

249.90 

254.86 

259.97 

259.98 


Y 

-1  .0223 
-1  .0467 
-1 .0451 
-1 .0526 
-1 .0300 
-0.9529 
-0.9740 
-0.9793 
-0.9628 
-0.9828 
-0.9598 


0.11 OOOOE  02 
-0.1101 63E  02 
0.934615E  13 
0.934615E  13 
0.934615E  13 
0.93461 5E  13 


0.265928E  04 
0 . 265928E  04 
-0.265928E  04 
0.229132E  16 
0.229132E  16 
0*2291 32E  16 


0.644751E  06 
0. 644751 E  06 
0.644751 E  06 
-0.643806E  06 
0.563217E  18 
0. 56321 7E  18 


0.156769E  09 
0.156769E  09 
0.156769E  09 
0.156769E  09 
-0.156312E  09 
0.138795E  21 


0.382251 E  11 
0 . 382251 E  11 
0.38225  IE  11 
0. 382251 E  11 
0.38225  IE  11 
-0.380593E  11 


FOR  DEGREE  OF  1  COEFFICIENTS  ARE 
-0.15121E  01  0.211 20E-02 


219. 

.98 

-1  . 

.0475 

224. 

.94 

-1  . 

.0370 

229 

.90 

-1  . 

.0265 

234. 

.86 

-1  . 

.0160 

239 

.97 

-1  . 

.0052 

239. 

.98 

-1  . 

.0052 

244. 

.94 

-0. 

.9947 

249. 

.90 

-0 

.9843 

254. 

.86 

-0. 

.9738 

259. 

.97 

-0 

.9630 

259, 

.98 

-0 

.9630 

COS  IS  0.17355 
SIN  IS  0.29676 
BETA  IS  0.00080 


FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

-0.10929E  01  -0. 1 3742E-02  0.72278E-05 

219.98  -1.0454 

224.94  -1.0363 

229.90  -1.0268 


234.86 

239.97 

239.98 
244.94 
249.90 

254.86 

259.97 

259.98 


-1  .0170 
-1 .0065 
-1 .0064 
-0.9959 
-0.9849 
-0.9737 
-0.9617 
-0.9617 


0.17359 


SIN  IS  0.29685 
BETA  IS  0.00090 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 

-O.90292E  00  -0.42227E-0?  0.21037F-04  -O.21807E-07 


?  I V .  98 
224.94 
229.90 
234.86 

239.97 

239.98 


-1 .0459 
••  1  .0365 
-1 .0260 
-1 .0168 
-1 .0061 
-1 .0061 


234.86  -1.0170 

239.97  -1.0063 

239.98  -1.0064 

244.94  -0.9939 

249.90  -0.9849 

254.86  -0.9737 

239.97  -0.9617 

259.98  -0.9617 

COS  IS  0.17359 

SIN  IS  0.29685 

BETA  IS  0.00090 


FOR  DEC.  :E  OF  3  COEFFICIENTS  ARE 
-0.90292E  00  -0.42227E-02 

219.98  -1.0459 

224.94  -1.0365 

229.90  -1.0268 

234.86  -1.0160 

239.97  -1.0061 

239.98  -1.0061 

244.94  -0.9955 

249.90  -0.9847 

254.86  -0.9737 

259. 97  -0.9621 

259.98  -0.9620 

COS  IS  0.17358 

SIN  IS  0.29683 

BETA  IS  0.00103 


FOR  DECREE  OF  4  COEFFICIENTS  ARE 
-0.37306E  01  0. 1 6109E-01 

219.98  -1.0480 

224.94  -1.0365 

229.90  -1.0258 

234.86  -1.0157 

239.97  -1.0055 

239.90  -1.0055 

244.94  -0.9956 

249.90  -0.9853 

234.86  -0.9744 

259.97  -0.9621 

239.98  -0.9621 


SIN  IS  0.29681 
BETA  IS  0.00123 


SECTION— 6 


X 

V 

259.98 

-0.9598 

264.94 

-0.9955 

269.90 

-1 .0633 

274.86 

-1 .1925 

279.97 

-1 .3674 

279.98 

-1 .3655 

284.94 

-1 .4562 

289.90 

-1 .4585 

294.86 

-1 .3758 

299.97 

-1 .2466 

299.98 

-1 .2761 

304.94 

-1.1038 

•309.90 

-0.8904 

0.130000E  02 
-0.157514E  02 
0.254423E  M 
0.254423E  14 
0.254423E  14 
0.254423E  14 

FOR  DECREE  OF  1 


0.371412E  04. 
0.371412E  04 
-0.450586E  04 
0 . 736872E  16 
0 . 736872E  16 
0 . 736372E  16 

COEFFICIENTS  AR 


0.106412E  07 
0.1 0641 2E  07 
0.1 0641 2E  07 
-0.129210E  07 
0.21 3964E  19 
0.213964E  19 


0.305726E  09 
0.305726E  09 
0.305726E  09 
0.305726E  09 
-0.371411E  09 
0.622833E  21 


- 

-0.67006E  00 

Ch 

CD 

o 

1 

259.98 

-1.1629 

264.94 

-1 .1723 

269.90 

-1 .1817 

274.86 

-1 .1911 

279.97 

-1 .2000 

279.98 

-1 .2008 

204.94 

-1  .2102 

289.90 

-1 .2196 

294.86 

-1 .2290 

299.97 

-1 .2387 

299.98 

-1 .2387 

304.94 

-1  .2481 

309.90 

-1 .2575 

COS  IS  -0.13431 

SIN  IS 

0.49268 

BETA  IS 

0.03978 

FOR  DECREE  OF  2  COEFFICIENTS  ARE 

0.19369E  03  -0.13685E  01  0.23956E-02 


259.98 

-0.1860 

264.94 

-0.7367 

269.90 

-1 .1696 

274.86 

-1 .4845 

279.97 

-1 .6058 

279.98 

-1 .6860 

284 . 94 

-1 .7615 

289.90 

-1  .7190 

294.86 

-1  .5587 

299.97 

-1.2703 

299,98 

-1 .2696 

304.94 

-0.8697 

309.90 

-0.3520 

COS  IS 

-0.14368 

SIN  IS 

0.51930 

BETA  IS 

0.15062 

FOR  DECREE  OF  3  COEFFICIENTS  ARE 

0.27550E  0?  -0.41987E-P1  -0.61  ,’^OF  -  >'3  o.t/.onvf 


0.880768E  11 
0.880768E  11 
0.8B076BE  11 
0.880768E  11 
0.880768E  11 
-0.107014E  12 


259.98 


-0.8706 


259.98  -0. 1860 

264.99  -0.7367 

269.90  -1.1696 

274.86  -1.4845 

279.97  -1.6058 

279.98  -1.6860 

284.94  -1.7615 

289.90  -1.7190 

294.86  -1.5587 

299.97  -1.2703 

299.98  -1.2696 

304.94  -0.8697 

309.90  -0.3520 

COS  IS  -0.14368 

SIN  IS  0.51930 

BETA  IS  0.15062 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 
0.23550E  02  -0.41987E-01 


259. 

.98 

“0 

.8706 

264. 

.94 

-1 

.0404 

269. 

.90 

.1777 

274. 

.86 

.2815 

279. 

.97 

-1 

.3521 

279. 

,98 

-1 

.3522 

284. 

,94 

-1 

.3841 

289. 

.90 

-i 

.3789 

294. 

.86 

-1 

.3354 

299. 

.97 

.2492 

299. 

.98 

-1 

.2490 

304. 

.94 

-1 

.1240 

309 

.90 

-0 

.9572 

COS  IS  -0.13696 
SIN  IS  0.50121 
BETA  IS  0.00557 


FOR  DEGREE  OF  4  COEFFICIENTS  ARE 
0 . 2321 OE  02  -0. 401 51 E-01 

259.98  -0.8710 

264.94  -1.0405 

269.90  -1.1776 

274.86  -1.2813 

279.97  -1.3519 

279.98  -1.3520 

284.94  -1.3840 


-0.61 700E-03  0 . 1 6047E-05 


-0.61  1  60E-03  0 . 1 5580E-05  0.69849E-10 


f" 


209.90 
294.86 

299.97 

299 . 98 
304.94 

309.90 


-1 .3789 
-1.3354 
-1.2494 
-1 .2491 
-1.1242 
-0.9572 


COS  IS  -0.13697 
SIN  IS  0.50120 


BETA  IS 


0.00626 


SECTION-7 

X 

309.90 

314.86 

319.97 

319.98 

324.94 

329.90 

334 . 86 

339.97 

339.98 

344.94 

349.90 

354.86 
359.97 


Y 

-0.8904 
-0.6486 
-0.3612 
-0.3306 
-0.0695 
0.1687 
0.3996 
0.6171 
0.6010 
0 . 76  77 
0.8886 
0.9720 
1.0098 


0.130000E  02 
0.312420E  01 
0.552844E  14 
0.5S2844E  14 
0.552844E  14 
0.552844E  14 


0 . 434403E  04 
0.434403E  04 
0.116365E  04 
0.1B663OE  17 
0.186630E  17 
0. 1 86630E  17 


0.145458E  07 
0.1  45458E  07 
0.145458E  07 
0. 429363E  06 
0.631283E  19 
0.631283E  19 


0.488059E  09 
0 . 488059E  09 
0.488059E"  09 
0 . 488059E  09 
0.157243E  09 
0.213952E  22 


0.164096E  1 
0.164096E  1 
0.164096E  1 
0.164096E  1 
0.164096E  1 
0.572382E  11 


FOR  DECREE  OF  1  COEFFICIENTS  ARE 
-0.13117E  02  0 . 39972E-01 


309.90 

314.86 

319.97 

319.98 

324.94 

329.90 

334.86 

339.97 

339.98 

344.94 

349.90 

354.86 
359.97 


-0.7292 
-0.5310 
-0.3267 
-0.3263 
-0.1281 
0.0702 
0.2685 
0.4727 
0.4731 
0.6714 
0.8696 
1  .0679 
1  .2722 


COS  IS  0.13085 
SIN  IS  0.00786 


BETA  IS  0.01784 


FOR  DECREE  OF  2  COEFFICIENTS  ARE 

-0.31079E  03  0.18219E  01  -0 . 2661  2E--02 


309, 

.90 

-1  . 

.7642 

314, 

.86 

-0, 

.9741 

319, 

.97 

-0, 

.2974 

319 

.98 

-0 

.2961 

32-1, 

.94 

0, 

.  2275 

329 

.90 

0 

.6206 

334 

.86 

0, 

.8823 

339 

.97 

1 . 

.0154 

339, 

.98 

1 . 

,0154 

344 

.94 

1 , 

.0112 

349 

.90 

0, 

.8762 

354 

.36 

0, 

.6101 

359, 

.97 

0. 

.1997 

r-j  C4  ft  <m  r-J 


COS  IS 


0.13556 

0.00529 


SIN  IS 
BETA  IS  0.00149 


CD  =  1 .05157 


FOR  DECREE  OF  4  COEFFICIENTS  ARE 

-0.25801 E  02  0.20266E-01  0.29248E-03  0.13964E-06  -0.14814E-08 


309.90 

-0.9385 

314.86 

-0.6248 

319.97 

-0.3251 

319.98 

-0.3246 

324.94 

-0.0579 

329.90 

0.1837 

334.86 

0.3988 

339.97 

0.5915 

339.98 

0.5918 

344.94 

0.7492 

349.90 

0.8760 

354.86 

0.9709 

359.97 

1 .0337 

V 

w 


COS 

IS 

0.13663 

SIN 

IS 

0.00491 

BETA 

IS 

0.00080 

CD  =  1 .05021 
CL  =  0.02551 


END  OF  RUN : SEO  139:5 


■ lt  r  «l-  w~  v, 


w 

1 

DIMENSION  ISE0<5> 

REAL  X1100) , Y< 100) ,C<100> , 

3 

REAL  CP<100) . FV 

4 

INTEGER  N , MS . MF . MFP1 . MFP2 

C 

CHARACTER*5  ISEO 

5 

DATA  MS/1/.MF/4/ 

1 

C 

I 

C 

6 

PRINT  . *  RUN : SEQ  * 

W 

7 

READ  1 1 . ISEQ 

8 

11  F0RMAT15A1 ) 

9 

PRINT  1 1 , ISEO 

w 

10 

PRINT  .  1 - • 

c 

1  1 

ce=o.o 

w 

12 

CL=0.0 

13 

CE1 =0 . 0 

14 

CL1=0.0 

V 

15 

CE2=0.0 

16 

CL2=0.0 

-  17 

CE3-0 -  0 

18 

CL3=0 » 0 

1? 

DO  999  KK=1 . 7 

20 

PRINT  33 

■ 

4» 

21 

33  FORMAT (’O') 

22 

IF<  KK . EO . 1 ) THEN 

23 

PRINT  , ’SECTION  — 1’ 

n  V 

24 

N-12 

25 

ENDIF 

c 

26 

IF(KK.E0.2)THFN 

27 

PRINT  .’SECTION— 2' 

- 

28 

N=1  3 

» 

29 

ENDIF 

c 

30 

IF(KK . EO . 3 ) THEN 

31 

PRINT  .  'SECTION  — 3' 

32 

N=1  5 

33 

ENDIF 

* 

34 

c 

IF  <KK . EQ . 4  >THEN 

35 

PRINT  .’SECTION  — 4’ 

36 

N-21 

1 

37 

ENDIF 

1 

c 

38 

IF (KK  *EQ . 5) THEN 

39 

PRINT  . 'SECTION— 5’ 

40 

N=1  3 

w 

41 

ENDIF 

- 

c 

• 

42 

1F(KK.E0.6)THEN 

43 

PRINT  .'SECTION— 6’ 

44 

N=1  2 

1 

45 

ENDIF 

,* 

£ 

c 

.* 

46 

IF(KK . EO . 7) THEN 

47 

PRINT  .’SECTION-7' 

48 

N=13 

w 

49 

ENDIF 

/,  #\  fc%  / 
iA^V***  *.  «  ■*.  '.’. 


L. 


V_ 


c 


50 

PRINT  .'X  Y ' 

51 

IFIKK.EQ.I ) THEN 

5'i 

DO  3  1=1 .N 

53 

3 

READ  .  K1.Y(I).K2.X(I> 

54 

TEMPI =X<N> 

55 

TEMP2=Y  <  N ) 

56 

ENDIF 

57 

IF<KK  .NE .  1  )  THEN 

58 

X<1 >=TEMP1 

59 

Y<1 >=TEMP2 

60 

DO  4  1=2. N 

61 

4 

READ  .  K 1 .Y(I) .  K2  .  Xd  ) 

62 

TEMPI *X<N> 

63 

TEnP2=Y  ( N ) 

64 

C 

END  IF 

65 

PRINT  1 . <X(I) . Y<I) . 1=1 ,N> 

66 

C 

1 

F0RMAT(2X.F6.2.2X.F8.4) 

67 

IF<KK.EQ.1 )THEN 

68 

XF=0.0 

69 

XL=X ( N ) 

70 

ELSE 

71 

XF=X< 1 ) 

72 

XL=X(N) 

73 

c 

ENDIF 

74 

IF<  KK . EQ . 7)THEN 

75 

XF=X( 1 ) 

76 

XL=360. 

77 

ELSE 

78 

XL=X<N) 

79 

c 

ENDIF 

c 

c 

READ  .  MS.MF 

c 

80 

IF(MF.GT. <N-1 ) ) THEN 

81 

MF=N-1 

82 

PRINT  200. MF 

83 

ENDIF 

84 

5 

MFP1=MF+1 

85 

c 

MFP2=MF+2 

86 

DO  10  1=1 .N 

87 

XN  < I )  =  1 .0 

88 

c 

10 

CONTINUE 

89 

DO  30  1=1 . MFP1 

90 

A(I. 1 >=0.0 

91 

A< I . MFP2 ) =0 .0 

92 

DO  20  J=1 .N 

93 

A(I.1)=A(I.1)+XN<J> 

94 

A(I.MFP2>=A(I.MFP2)+Y< J>«XN< J) 

95 

XN< J)=XN< J)»X( J> 

96 

20 

CONTINUE 

97 

30 

CONI INUE 

c 


V 

98 

DO  50  1=2 . MFP1 

99 

A ( MFF'1  .  I)  =0.0 

100 

DO  40  J=1 . N 

w 

101 

A <  MFF'1  .  I  >=A<MFP1  .  I 

102 

XN< J)=XN< J)»X< J) 

103 

40 

CONTINUE 

V 

104 

c 

50 

CONTINUE 

105 

DO  70  J=2 . MFP1 

w 

106 

DO  60  1=1 .MF 

107 

A(I. J)*Ad  +  1 .J-1> 

108 

60 

CONTINUE 

V 

109 

c 

70 

CONTINUE 

1  10 

PRINT  .  '  ' 

w 

1  1 1 

c 

PRINT  201  .  <  <  Ad  .  J)  .  J= 

112 

CALL  LUDCMO ( A , MFP1 .10) 

113 

c 

MSP1  =MSM 

1  1  1 

DO  1  ~M.*’P1  .  MFP 1 

1  15 

DO  90  ji.  1  .  i 

1  1  6 

C(  J>=A(  J.MI  1*2 > 

1  1  7 

90 

CONTINUE 

118 

CALL  SOLNQfA.C.I.IO) 

119 

IM1=I-1 

S'.- 's' 


'I'j&s- 


c 


o 

* 


98 

99 
100 
101 
102 

103 

104 

105 
100 

107 

108 

109 

110 
1 1 1 

112 

113 

114 

115 
110 

117 

118 

119 

120 
121 
122 

123 

124 

125 
120 

127 

128 

129 

130 

131 

132 

133 

134 

135 
130 

137 

138 

139 

140 

141 

142 

143 

144 

145 
140 

147 

148 

149 


DO  50  1  =  2.  urn 
AIMFP1 . 0=0.0 
DO  40  J=1 .N 

A<MFP1  ,I)=A(MFP1  ,I)+XN(J) 

XN<J)=XN< J)»X( J) 

40  CONTINUE 
50  CONTINUE 

DO  70  J=2 , MFP1 
DO  00  1=1 . MF 

A<I,J)=A<I+1  . J-1  ) 

00  CONTINUE 
70  CONTINUE 

PRINT  .  '  ■ 

PRINT  201.  <  <  A< I . J) . J=1  ,«FP2> .1  =  1  .MFP1 > 

CALL  LUDCMQI A . MFP1 .10) 

MSP1=MS+1 
DO  95  I=MSP1,MFP1 
DO  90  J  =  1  . I 

C( J)=A< J.NFP2) 

90  CONTINUE 

CALL  JOLNOCA.C. I .10) 

IM1 = I- 1 

PRINT  202.IM1 ,<C(J) . J=1 .1) 

PRINT  . '  • 

EXECUTE  COEF 

DO  300  K=1 , I 

300  B1 <K )=C<K ) 

CALL  CINTEG (XF . XL . I . B1 .CE.CE1 .CE2.CE3) 
CALL  SINTEGIXF . XL . I . 61 . CL , CL1 . CL2 . CL3) 

PRINT  . '  • 

BETA=0.0 
DO  94  IPT  =1 , N 
SUM=O.0 

DO  93  IC0EF=2 . I 
JC0EF=I-IC0EF+2 
3UM=<SUM+C< JCOEF) )«X<IPT> 

93  CONTINUE 

SUM=SUinC<1  ) 

BETA~BETA+<Y< IPT ) -SUM  >  **2 
74  CONTINUE 

BETA=BETA/<N-I) 

PRINT  203. BETA 

IF<<KK.E0.7) .AND. (I.E0.2)) THEN 
PRINT  301.CE3.CL3 
ENDIF 

IF<  <KK -EQ.7) .AND. < I . E0.3) >THEN 
PRINT  301 .CE2.CL2 
ENDIF 

IF< (KK .EG. 7) .AND. < I .E0.4) )THEN 
PRINT  301 .CE.CL 

301  FORMAT < //45X.  1  CD  ■ '  . FI  0 . 5// , 45X . '  CL  = 
ENOIF 


'  .  FI  0 . 5 


!  50 

IF! 1KK.EQ.7) .AND. !I.E0.5>)THEN 

15) 

PRINT  301 . CE1 . CL1 

152 

ENDIF 

153 

95 

CONTINUE 

C 

C 

154 

C 

999 

CONTINUE 

155 

200 

FORMAT!// '  DECREE  OF  POLYNOMIAL  CANNOT  EXCEED  N  - 

1 

'  REQUESTED  MAXIMUM  DECREE  TOO  LARCE  -  ' . 

'REDUCED  TO  ‘ . 13) 

156 

201 

FORMAT (5(3X,E13.6) ) 

15? 

202 

FORMAT!/'  FOR  DEGREE  OF  ,.I2.'  COEFFICIENTS  ARE'// 

1 

'  ' .5X.6I2X.E12.5) ) 

158 

203 

FORMAT  <  9X , '  SET  A  IS  '.F10.5//> 

159 

PRINT  299.ISEQ 

160 

299 

FORMAT!////// .35X. ‘END  OF  RUN : SEQ  ' .5A1////1 

161 

STOP 

C 

162 

REMOTE  DLOCK  COEF 

-  163 

DO  66  L=1 . I 

164 

N1 =1 -L+1 

165 

CP!N1)=C!L) 

166 

C 

66 

CONTINUE 

167 

c 

DO  55  K-1 ,N 

168 

FV=CP! 1 ) 

169 

DO  49  J=2 . I 

170 

49 

FV=!FV*X!K ) >+CP!J> 

Vw 

171 

PRINT  1 . X!K ) . FV 

172 

55 

CONTINUE 

173 

END  DLOCK 

174 

p 

END 

175 

SUPROUTTNE  LUDCMO! A , N . NDIM) 

176 

REAL  A! NDIM. NDIM) .SUM 

177 

c 

INTEGER  N.I. J. JM1 . IM1 ,K 

178 

DO  30  1=1 .N 

179 

DO  30  J=2.N 

130 

SUM--0 . 0 

181 

IF! J.LE. I >THEN 

182 

JM1=J-1 

183 

DO  10  K=1 . JM1 

184 

SUM=SUM+A!I.K)»A!K.J) 

185 

10 

CONTINUE 

186 

A!I.J)=A!I.J) -SUM 

187 

ELSE 

138 

IM1 =1-1 

189 

IF! IM1 . NE . 0>THEN 

Vw 

190 

DO  20  K=1 . IM1 

191 

SUM=SUM+A!I.K)*A!K. J) 

192 

20 

CONTINUE 

V~ 

193 

c 

ENDIF 

194 

25 

IF ! ADS! A! I . I ) ) .LT .  1.0E-10)THEN 

195 

PRINT  100.1 

196 

RETURN 

c 

W 

197 

ELSE 

198 

A! I , J)=! A! I . J)-SUM)/A! I . I) 

199 

ENDIF 

w 

200 

ENDIF 

201 

30 

CONTINUE 

202 

RETURN 

w 

203 

C 

100 

FORMAT!'  REDUCTION  NOT  COMPLETED  BECAUSE  SMALL 

1 

‘  FOUND  FOR  DIVISION  IN  KUU  '.13> 

w 

204 

c 

END 

- 

205 

SUPROUTINE  SOLNQ! A . D . N . NDIM) 

w 

206 

REAL  AINOIM. NDIM) . P!NDIM) . SUM 

207 

p 

INTEGER  N  .  I  .  IM1  .  K  .  J  .  NM.IP1  .  Nn  JP2 

w 

208 

c 

B!1 )*B!1 )/A! 1.1) 

209 

DO  20  1=2. N 

w 

210 

I  Ml =1-1 

21  1 

SUM=0 . 0 

212 

DO  1 0  K=1 , IM1 

w 

213 

SUM  =  SUM  +  A! I . K )«P(K  1 

21  4 

10 

CONTINUE 

215 

D!  I  )  =  'DID -SUM) /A!  I  .  I) 

w 

21  6 

20 

CONTINUE 

21? 


C 


no  40  j=2.n 


RETURN 


177 
1  78 

199 

200 
201 
202 

203 

204 

205 

206 
207 


208 

209 

210 
21  1 
212 

213 

214 

215 
214 

217 

218 

219 

220 
221 

223 

224 

225 
224 

2^7 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 


30 


ELSE 

All . J)=< A< I . J)-SUM)/A< I .  I ) 

ENDIF 

ENDIF 

CONTINUE 

RETURN 


100  FORMAT ( 1 
I 

END 


REDUCTION  N0>  COMPLETED  BECAUSE  SMALL  VALUE' 
FOUND  FOR  DIVISION  IN  ROW  ' . 13) 


10 

20 


SUBROUTINE  SOLNQ < A . B , N . NDIM) 
REAL  A<NDIM. NDIM) .B(NDIM) .SUM 
INTEGER  N . I . IM1 . K . J . NMJP1 , NMJP2 


B<  1  >=&< 1 )/A(1 . 1  ) 

DO  20  1=2. N 
IM1 =1-1 
SUM=0 . 0 
DO  10  K=1 . IM1 

SUM=SUM+A< I . K ) »B  <  K ) 
CONTINUE 

B<I)=<B<I)-SUM>/A<I. I) 
CONTINUE 


DO  40  J=2 . N 
NM JP2=N- J+2 
NMJP1 =N- J+1 
SUM=0 . 0 

DO  30  K=NMJP2.N 

SUM=SUM+A<  NMJP1  ,K)»B(K) 

30  CONTINUE 

BCNMJP1 )=B(NMJP1 )-SUM 
40  CONTINUE 
RETURN 
END 

SUBROUTINE  CINTEG < XF . XL . J . 81 .CE.CE1 .CE2.CE3) 
REAL  Cl <100) ,B1 (100) 

Cl <1 >=B1 <1 ) 

DO  5  K=2.J 

Cl <K)=B1 <K)*<57.3«*<K-1 )) 

5  CONTINUE 

ALF'MA=0 . 0 
DO  10  1=1.2 

IF  < I . EO . 1 ) THEN 
XF1 =XL/57 . 3 
ELSE 

XF1=XF/57.3 

ENDIF 

T1=C1 <1 )»SIN<XF1 ) 

TB1 =COS  <  XF1 )  +  <XF1*SIN(XF1 )) 

T2=T 1  +  <C1 <2)»TB1 ) 

IF< J.E0.2)THEN 
TT5=0 . 5*T2 
ELSE 


■  -  1  - ’ 


idaa4aariii 


-0.10961E  02  0.29356E-01 


c 

v_  260.00  -3.1632 

COS  IS  0.23453 

SIN  IS  0.51767 

^  BETA  IS  0.06150 


FOR  DEGREE  OF  4  COEFFICIENTS  ARE 

-0.53957E  01  0.14171E  00  -0.89978E-03  0.24201E-05  -0.35761F-00 


220.00 

-0.3633 

224.93 

-0.6420 

229.95 

-0.9433 

234.90 

-1 .2584 

239.98 

-1 .6009 

240.00 

-1 .6023 

244.93 

-1 .9541 

245.02 

-1 .9607 

246.02 

-2.0345 

248.02 

-2.1846 

249.95 

-2.3326 

254.90 

-2.7267 

260.00 

-3.1554 

COS  IS  0.23453 
SIN  IS  0.51766 
BETA  IS  0.06976 


v_ 


0 

SECTION — 6 
X  Y 

260.00  -2.8434 

264.93  -2.9391 

269.95  -3.0253 

274.90  -3.1613 

279.98  -2.9364 

200.00  -3.0340 

284.93  -2.8386 

289.95  -2.6459 

294.90  -2.4598 

300.00  -2.1777 

304.93  -1.8085 

309.95  -1.4258 


R. 


0.120000E  02  0.341442E  04  0.974293E 

-0.312957E  02  0.341442E  04  0.974293E 

0 . 230226E  14  -0.882338E  04  0.974293E 

0.230228E  14  0.664337E  16  -0.249385E 

0 . 230228E  14  0.664337E  16  0.192218E 

0 . 230228E  14  0.664337E  16  0.192218E 


06 

0 . 278B00E 

09 

0.800056E 

1 1 

06 

0 . 278800E 

09 

0.800056E 

1 1 

06 

0 . 278800E 

09 

0 . 800056E 

1 1 

07 

0 . 278800E 

09 

0.800056E 

1 1 

19 

-0.706637E 

09 

0 . 800056E 

1 1 

19 

0.557638E 

21 

-0 . 200732E 

12 

FOR  DEGREE  OF  1  COEFFICIENTS  ARE 


( 

I 


w 

w 

w 

240.00 

-1 .6516 

244.93 

-1  .9930 

245.02 

-1 .9992 

c 

246.02 

-2.0684 

248.02 

-2.2069 

249.95 

-2.3405 

c 

254.90 

-2.6832 

260.00 

-3.0363 

k. 

COS  IS 

0.23447 

SIN  IS 

0.51687 

V 

BETA  IS 

0.05439 

c 

FOR  DECREE  OF  2  COEFFICIENTS  ARE 


-0.77540E  01 


0.12095E  00  -0.3971 4E-03 


w 

220.00 

-0.3667 

224.93 

-0.6415 

229.95 

-0.9412 

o 

234 . 90 

-1.2563 

239.98 

-1 .5999 

240.00 

-1 .6013 

w 

244.93 

-1 .9545 

245.02 

-1 .961 1 

246.02 

-2.0352 

w 

248.02 

-2.1857 

249.93 

-2.3339 

254.90 

-2.7277 

260.00 

-3.1537 

COS  IS 
SIN  IS 
BETA  IS 


0.23446 

0.31759 

0.05515 


C 

<* 

C 

c 

c 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 

-0.38061E  01  0 . 64440E-01  -0.13207E-03  -0.40872E-06 


220. 

.00 

-0 

.3735 

224. 

.93 

-0 

.6447 

229 

.95 

-0 

.9412 

234, 

.90 

-1 

.2540 

239, 

.98 

-1 

.5964 

240. 

.00 

-1 

.5978 

244, 

.93 

-1 

.9512 

245. 

,02 

-1 

.9579 

246. 

.02 

-2 

.0322 

248. 

.02 

-2 

.1835 

249, 

.95 

—  2 

.3327 

254. 

.90 

—  2 

.7305 

260.00 


-3.1632 
COS  IS 
SIN  IS 
BETA  IS 


0.23453 
0.51 767 
0.06150 


FOR  DECREE  OF  4  COEFFICIENTS  ARE 

-0.53957E  01  0.14171E  00  -0.B9778E-03  0.24201E-05  -0.35701E-08 


220, 

.00 

“0 

.  3633 

224, 

.93 

-0 

.6420 

229, 

.95 

-o 

.9433 

234 

.90 

-1 

.2584 

239. 

.98 

•1 

.6009 

240, 

.00 

-1 

.6023 

244  , 

.93 

-1 

.9541 

245 

.02 

-1 

.960/ 

246. 

.02 

.0345 

240  , 

.02 

-2 

.1846 

249, 

.95 

.3326 

254, 

.90 

-2 

.7267 

260, 

.00 

-3 

.1554 

c 

154.90 

-0.6029 

159.98 

-0.6024 

160.00 

-0.6024 

164.93 

-0.6013 

169.95 

-0.5999 

174.90 

-0.5932 

179.98 

-0.5962 

180.00 

-0.5962 

ie4.93 

-0.5942 

189.95 

-0.5922 

194.90 

-0.5902 

199.98 

-0.5882 

200.00 

-0.5882 

204.93 

-0.5864 

209.95 

-0.5846 

214.90 

-0.5831 

219.98 

-0.5816 

220.00 

-0.5816 

COS  IS 

SIN  IS 

0.38233 

-0.00194 


BETA  IS  0.00146 


0 


SECTION- 

-5 

X 

Y 

220.00 

-0.5991 

224.93 

-0.6040 

229.95 

-0.7473 

234.90 

-1.1111 

239.98 

-1 .4437 

240.00 

-1 .4393 

244.93 

-1 .7648 

245.02 

-1 .9890 

246.02 

-2.2410 

248.02 

-2.4910 

249.95 

-2.6648 

254.90 

-2.8203 

260.00 

-2.8434 

0 . 1  30000E 

02 

0.313860E 

04 

0.759353E 

06 

0.184097E 

09 

0.447222E 

11 

0.227588E 

02 

0.31 3860E 

04 

0.759353E 

06 

0.1 84097E 

09 

0.447222E 

1 1 

0 . 1 08856E 

14 

-0.560537E 

04 

0.759353E 

06 

0.184097E 

09 

0.447222E 

11 

0.1 0885 6E 

14 

0.265466E 

16 

-0.138252E 

07 

0.184097E 

09 

0 . 447222E 

1  1 

0.108856E 

14 

0.265466E 

16 

0.648597E 

18 

-0.341450E 

09 

0.447222E 

1 1 

0.108856E 

14 

0 . 265466E 

16 

0.648597E 

18 

0.158754E 

21 

-0.844416E 

11 

O 


FOR  DECREE  OF  1  COEFFICIENTS  ARE 
0.14965E  02  -0.69235E-01 


c  220.00  -0.2669 

224.93  -0.6083 

229.95  -0.9558 

234.90  -1.2985 

239.98  -1.6502 


< 

I 


' 

V* 

c 

189.95 

-0.5934 

194.90 

-0.5916 

199.98 

-0.5895 

c 

200.00 

-0.5893 

204.93 

-0.5874 

209.95 

-0.5851 

c 

214.90 

-0.5826 

219.98 

-0.5799 

220.00 

-0.5799 

c 

c 

COS  IS  0.38237 

SIN  IS  -0.00185 

BETA  IS  0.00130 

c 

c 

FOR  DEGREE  OF  3  COEFFICIENTS 

0.38463E  00  -0.16621E 

c 

140.00 

-0.5989 

144.93 

-0.6013 

c 

149.95 

-0.6028 

154.90 

-0.6033 

159.98 

-0.6031 

c 

140.00 

-0.6031 

164.93 

-0.6022 

149.95 

-0.6007 

V, 

174.90 

-0.5988 

179.98 

-0.5966 

180.00 

-0.5966 

c 

184.93 

-0.5943 

189.95 

-0.5918 

194.90 

-0.5894 

w 

199.98 

-0.5872 

200.00 

-0.5872 

204 . 93 

-0.5853 

c 

209.95 

-0.5839 

214.90 

-0.5829 

219.98 

-0.5827 

c 

220.00 

-0.5827 

COS  IS  0.38230 

c 

c 

SIN  IS  -0.00199 

BETA  IS  0.00137 

c 

FOR  DEGREE  OF  4  COEFFICIENTS 

0.91262E-04  -0 . 1 6226E-06 


c 


0.77835E  00  -0.28190E-01  0.20703E-03  -0.65B96E-06  0.77410E-09 


140.00 

-0.6003 

Vw 

144.93 

-0.6020 

149.95 

0.6029 

V- 

154.90 

-0.6029 

159.98 

-0.6024 

160.00 

-0.6024 

164.93 

-0.6013 

169.95 

-0.5999 

174.90 

-0.5982 

179.98 

-0.5962 

180.00 

-0.5962 

184.93 

-0.5942 

C 

189.95 

-0.5922 

194.90 

-0.5902 

199.98 

-0.5882 

200.00 

-0.5882 

204.93 

-0.5R64 

209.95 

-0.3846 

214.90 

-0.3831 

219.98 

-0.5816 

?:’0 .00 

-0.5816 

COS 

IS 

0.38233 

SIN 

IS 

-0.00194 

0 


PET A  IS 


0.00144 


220.00 


-0.3971 


COS  IS 


0.22883 


c. 

SIN 

IS 

-0.47532 

c 

BETA 

IS 

0.06018 

c 

FOR  DEGREE  OF 

4 

COEFFICIENTS  ARE 

-0.1 ©469E  03  0.13548E  01  0.85128E-02  -0.18612E-03 


100.00 

-2.8969 

104.93 

-2.2372 

C 

106.02 

-2.1305 

109.95 

-1 .8447 

110.50 

-1 .8156 

c 

114.02 

-1 .6801 

114.90 

-1 .6577 

118.02 

-1 .6038 

w 

119.98 

-1 .5827 

120.00 

-1 .5826 

1 24 . 93 

-1 .5272 

c 

129.95 

-1.3801 

134.90 

-1 .0303 

139.98 

-0.3289 

c 

140.00 

-0.3253 

COS  IS 

0.24490 

SIN  IS 

-0.49268 

c 

BETA  IS 

0.20830 

c 

0 

SECTION- 

-4 

X 

Y 

V. 

140.00 

-0.6346 

144.93 

-0.5621 

149.95 

-0.5590 

v- 

154.90 

-0.6074 

159.98 

-0.6115 

160.00 

-0.6551 

C 

164.93 

-0.5929 

169.95 

-0.5801 

174.90 

-0.6181 

c 

179.98 

-0.5785 

180.00 

-0.6663 

184.93 

-0.5706 

c 

189.95 

-0.5689 

194.90 

-0.5524 

199.98 

-0.5362 

c 

200.00 

-0.6327 

204.93 

-0.5929 

209.95 

-0.6024 

c 

214.90 

-0.6071 

219.93 

-0.5468 

220.00  -0.5991 

0.210000E  02 
-0 . 1 24747E  02 
0.494047E  13 
0 . 494047E  13 
0.494047E  13 
0 . 494047E  13 


0.381904E  04 
0.3B1904E  04 
-0.226494E  04 
0.971017E  15 
0.971017E  15 
0.971017E  15 


0 . 707051 E  06 
0 . 707051 E  06 
0 . 707051 E  06 
-0.418649E  06 
0.193059E  18 
0.193059E  18 


0.133132E  09 
0.133132E  09 
0.133132C  09 
0.133132E  09 
-0.7B7047E  00 
0.3077H2E  20 


FOR  DEGREE  OF  1  COEFFICIENTS  ORE 
-0.64772E  00  0.29520E-03 


140, 

.00 

-0 

.6064 

1  44. 

.93 

-0, 

.6049 

1  49, 

.95 

-0 

.6035 

154, 

.90 

-0. 

.6020 

159 

.93 

-0 

.6005 

160. 

.00 

-0, 

.  6005 

164  , 

.93 

-0, 

.5990 

169, 

.95 

-0, 

.5975 

174. 

.90 

-0, 

,5961 

179. 

93 

-0, 

,5946 

180. 

,00 

-0. 

,5946 

104. 

93 

-0, 

5931 

1b?. 

.95 

-0. 

,5916 

194. 

90 

-0. 

,5902 

3 . 67304E-06 


0.254634E  1 
0.254634E  1 
0 . 254634E  1 
0.254634E  1 
0.254634E  1 
-0.1 5031 2E  1 


c 

V. 

134.90 

139.98 

140.00 

-0.7969 

-0.5452 

-0.5442 

V 

COS  IS 

0.22802 

c 

SIN  IS 

-0.47461 

BETA  IS  0.05512 


v  FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

-0.29429E  01  -0.26062E-01  0.31168E-03 


100.00 

-2.4322 

104.93 

-2.2458 

w 

106.02 

-2.2026 

109.95 

-2.0405 

110.50 

-2.0170 

114.02 

-1 .8624 

114.90 

-1 .8226 

118.02 

-1 .6774 

O 

119.98 

-1 .5831 

120.00 

-1.5821 

124.93 

-1  .3342 

w 

129.95 

-1 .0663 

134.90 

-0.7866 

139.98 

-0.4838 

w 

140.00 

-0.4826 

COS  IS  0.22960 
SIN  IS  -0 .47606 
BETA  IS  0.05723 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 

0 . 41 541 E  01  -0.21062E  00  0.18986E-02  -0.45106E-05 


c 

c 


100.00  -2.4321 

104.93  -2.2528 

106.02  -2.2099 

109.95  -2.0463 

110.50  -2.0224 

114.02  -1.8636 

114.90  -1.8225 

118.02  -1.6725 

119.98  -1.5753 

120.00  -1.5743 

124.93  -1.3207 

129.95  -1.0521 

134.90  -0.7804 

139.90  -0.4978 

140.00  -0.4967 


64.93 

69.95 
74.90 

79.98 

84.93 

39.95 
96.25 

99.98 

100.00 


-2.2829 

-2.5509 

-2.7661 

-2.9179 

-2.9814 

-2.9433 

-2.7240 

-2.4918 

-2.4903 


COS  IS  -0.23097 


SIN  IS  -1.03075 
BETA  IS  0.02739 


SECTION  — 
X 

400.00 

104.93 
106.02 

109.95 
110.50 
114.02 

114.90 
118.02 

119.98 

120.00 

124.93 

129.95 

134.90 

139.98 
140.00 


-2.1593 
-1 .9954 
-2.7490 
-1 .8983 
-2.2450 
-1 .9790 
-1 .8296 
-1.7410 
-1 .6687 
-1 .5089 
-1 .1188 
-0.8382 
-0.6624 
-0.5910 
-0.6346 


0.150000E  02 
-0 . 2361 91 E  02 
0.400289C  12 
0.400289E  12 
0.40O289E  12 
0. 400289E  f 


0.17880SE  04 
0.170808E  04 
-0.270579E  04 
0 . 502083E  14 
0.502083E  14 
0.502083E  14 


0.215363E  06 
0.215363E  06 
0.215363E  06 
-0.312393E  06 
0.635705E  16 
0 . 635705E  16 


0 . 262097E  08 
0.26 209 VC  08 
0.262097E  00 
0 . 262097E  08 
-0.363624E  08 
0.812088E  18 


0 . 322273E  10 
0 . 322273E  10 
0 . J22273C  10 
0 . 322273E  10 
0.322273E  10 
-0 . 426871 E  10 


FOR  DEGREE  OF  1  COEFFICIENTS  ARE 
-0.7431  IE  01  0.49549E-01 


100.00 

104.93 
106.02 

109.95 
110.50 
114.02 
114.90 
118.02 
119.98 
1  20 . 00 

124.93 

129.95 


-2.5262 
-2.2819 
-2.2279 
-2.0332 
-2.0059 
-1 .8315 
-1.7879 
-1 .6333 
-1  .5362 
-1  .5352 
-1 .2910 
-1 .0422 


134.90  -0.7969 

139.98  -0.5452 
140.00  -0.5442 


SIN  IS  -0.47461 


FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

-0 . 29429E  01  -0.26062E-01  0.31168E-03 

100.00  -2.4322 

104.93  -2.2453 

106.02  -2.2026 

109.95  -2.0405 

110.50  -2.0170 

114.02  -1.8624 

It  4. VO  1.0226 
113.02  -1.6774 

119.98  -t  .5031 
120.00  -1.5821 

124.93  -1.3342 


for  degree  or  ?  cocfftcicnts  are 


0.69994E  01  -0.23416E  00  0.13862E-02 

49.95  -1.2385 

54.90  -1.6782 

59.98  -2.0588 
60.00  -2.0601 

64.93  -2.3608 

69.95  -2.5977 

74.90  -2.7629 

79.98  -2.8619 

84.93  -2.8894 

89.95  -2.8480 

96.25  -2.6972 

99.98  -2.5560 

100.00  -2.5552 


COS 

IS 

-0.23273 

SIN 

IS 

-1 .02500 

BETA 

IS 

0.02785 

DEGREE  OF 

3 

COEFFICIENTS 

-0.22492E  01  0.153B2E  00  -0 . 38861 E-02  0.23238E-04 


49.95 

-1 .3658 

54.90 

-1 .6721 

59.98 

-1  .9894 

60.00 

-1 .9906 

64.93 

-2.2841 

69.95 

-2.5507 

74.90 

-2.7649 

79.98 

-2.9165 

84.93 

-2.9804 

89.95 

-2.9434 

96.25 

-2.7247 

99.98 

-2.4913 

100.00 

-2.4904 

COS  IS 

-0.23098 

SIN  IS 

-1 .03075 

BETA  IS 

0.02428 

FOR  DEGREE  OF  4  COEFFICIENTS  ARE 

-0.30959E  01  0.19983E  00  -0.48040E-02  0.31217E-04  -0.25545E-07 


49 

95 

-1 

.3691 

54 

VO 

“I 

.671  2 

59 

98 

-1 

9875 

60 

00 

-1 

.9888 

L+  ■»  -  •  -  *  -■  - 


COS  IS  0.08540 
SIN  IS  -0.04630 
BETA  IS  0.00075 


section—: 

X 

49.95 

54.90 

59.98 
60.00 

64.93 

69.95 

74.90 

79.98 

84.93 
-  89.95 

96.25 

99.98 

100.00 


Y 

-1 .3255 
-1 .7330 
-2.0231 
-1 .9790 
-2 . 2224 
-2.5410 
-2.8410 
-2.9128 
-2.8721 
-2.9584 
-2.0509 
-2.7463 
-2.1593 


0.130000E  02 
-0.311647E  02 
0 . 493801 E  11 
0 . 493801 E  11 
0. 493801 E  11 
0. 493801 E  11 


0.985699E  03 
0.985699E  03 
-0.24441 7E  04 
0 . 446535E  13 
0.446535E  13 
0 . 446535E  13 


0 . 783864E  05 
0  *  783864E  05 
0 . 783064E  05 
-0.199415E  06 
0.41 0992E  15 
0.41 0992E  15 


0.650114E  07 
0.6501 14E  07 
0.650114E  07 
0.6501 14E  07 
-0 . 1 68366E  00 
0 . 383528E  17 


0.558554E  09 
0.558554E  09 
0.558554E  09 
0.5S8554E  09 
0.550554E  09 
-0.146288E  10 


FOR  DECREE  OF  1  COEFFICIENTS  ARE 


-0.71006E  00  -0.22252E-01 


49.95 

54.90 

59.98 
60.00 

64.93 

69.95 

74.90 

79.98 

84.93 

89.95 
96.25 

99.98 
100.00 


-1 .8216 
-1 .9317 
-2.0447 
-2.0452 
-2.1549 
-2.2666 
-2.3767 
-2.4898 
-2.5999 
-2.7116 
-2.8518 
-2.9348 
-2.9353 


COS  IS  -0.22735 


SIN  IS  -0.98062 
BETA  IS  0.13976 


FOR  DEGREE  OF  2  COEFFICIENTS  ARE 


0.69994E  01  -0.23416E  00  0.13862E-02 


49.95 

54.90 

59.98 
60.00 
64.93 

69. 95 

74.90 

79.98 
04.93 

89.95 
76.25 

99.98 
1 00 . 00 


-1  .2385 
-1  .6782 
-2.0588 
-2.0601 
-2.3608 
-2.5977 
-2.7629 
-2.8619 
-2.8894 
-7.0480 
-2.6972 
-2.5560 
-2.5552 


COS  IS  -0.23273 
SIN  IS  -1.02500 


BETA  IS  0.02785 


FOR  DECREE  OF  3  COEFFICIENTS  ARE 


L 


19.78 

0.5095 

20.00 

0.5086 

24.93 

0.2790 

29.95 

0.0121 

34.90 

-0.2830 

39.98 

-0.6212 

42.02 

-0.7663 

46.91 

-1.1365 

49.95 

-1 .3827 

COS  IS 

SIN  IS 

BETA  IS 

FOR  DECREE  OF  3  COEFFICIENTS  ARE 

© . 9491 OE  00  0.11227E-01  -0.18851E-02  0.14941E-04 

4.93  0.9604 

9.95  0.8889 

14.90  0.7473 

19.98  0.5400 

20.00  0.5391 

24.93  0.2889 

29.95  -0.0042 

34.90  -0.3201 

39.98  -0.6605 

42.02  -0.7992 

46.91  -1.1303 

49.95  -1.3315 

COS  IS  0.08262 

SIN  IS  -0.04609 

BETA  IS  0.00116 


FOR  DEGREE  OF  4  COEFFICIENTS  ARE 

0.11256E  01  -0.33919E-01  0.13935E-02  -0.73965E-04  0.80349E-06 

4.93  0.9838 

9.95  0.8611 

14.90  0.7245 

19.98  0.5423 

20.00  0.5414 

24.93  0.3104 

29.95  0.0191 

34.90  -0.3130 

39.98  -0.6770 

42.02  -0.8220 

46.91  -1.1435 

49.95  -1.3081 


RUN : SEQ 
188:5 


I 


yv 


V  - 


c 

0 


SECTION  — 

1 

X 

Y 

4.93 

0.9808 

9.95 

0.8696 

14.90 

0.7194 

19.98 

0.5304 

20.00 

0.5438 

24.93 

0.3225 

29.95 

0.0226 

34.90 

-0.3210 

39.98 

-0.6518 

42.02 

-0.8690 

46.91 

-1.1029 

49.95 

-1 .3255 

0.120000E  02 
-0.281 103E  00 
0 . 863967E  09 
0.863967E  09 
0.863967E  09 
0.863967E  09 


0 . 338400E  03 
0.338400E  03 
-0 . 1 37326E  03 
0.386842E  11 
0 . 386B42E  11 
0.386842E  11 


0.11 9407E  05 
0.11 9407E  05 
0.119407E  05 
-0.778169E  04 
0.1 76363E  13 
0. 1 76363E  13 


0.471208E  06 
0.471208E  06 
0.471208E  06 
0.471208E  06 
-0.381274E  06 
G.8149D0E  14 


0.1 97934E  OB 
0.197934E  03 
0.197934E  03 
0.197934F  08 
0.197934E  08 
-0.180838C  03 


FOR  DECREE  OF  1  COEFFICIENTS  ORE 


0.14984E  01 

-0 . 53966E-01 

4.93 

1 .2324 

,* 

9.95 

0.9614 

brer 

14.90 

0.6943 

r 

19.93 

0.4202 

20.00 

0.4191 

24.93 

0.1530 

- « 

29.95 

-0.1179 

34.90 

-0.3850 

39.98 

-0.6591 

42.02 

-0.7692 

46.91 

-1 .0331 

49.95 

-1.1972 

V 

COS  IS 

0.09300 

* 

SIN  IS 

-0.04906 

/ 

BETA  IS 

0.01839 

m 

FOR  DECREE  OF  2  COEFFICIENTS  ARE 

W 

C 

0.11100E  01 

-0.16827E-01 

4.93 

1.0110 

C 

9.95 

0.8770 

14.90 

0.7123 

C 

w 

19.98 

0.5095 

20.00 

0.5086 

,  m 

24.93 

0.2790 

w 

29.95 

0.01 21 

34.90 

-0.2833 

39.98 

-0.621 2 

V 

42.02 

-0.7663 

46.91 

-1 .1365 

49.95 

-1 .3827 

*  « 

,  • 

V 

-* 

COS  IS 

0 . 08726 

* . 

w 

SIN  IS 

-0.04478 

f 

BETA  IS 

© 

o 

o 

M 

L 

V 

V 

FOR  DECREE  OF  3  COEFFICIENTS  ARE 

0.94910E  00 

0.11 227E-01 

w 

4.93 

0.9604 

( 

9.95 

0.8839 

V- 

w 

14.90 

0.7473 

19.98 

0.5400 

20 . 00 

0.5391 

0.1  4  ?  4 1 C -  0  4 


fi 


te 


r 


«•> 


24? 

TB2=<2.*XF1 >*C0S<XF1 ) 

243 

TB3=TB2+<  <  <XF1**2>-2. >*SIN1XF1 ) > 

249 

T3=T2+<C1 <3)»TB3> 

250 

ENDIF 

251 

IFI J.EQ.3) THEN 

252 

TT5=0.5»T3 

253 

ENDIF 

254 

IF<<J.NE.2).AND.<J.NE.3>> THEN 

255 

TB4=<  <3.*  <XF1**27  >-6.  >«C0S(XF1  ) 

256 

TB5=TB4+< (XF1 «*3 > - < 6 . »XF1 >  >*SIN<XF1 > 

257 

T4=T3+<C1 <4)»TB5> 

258 

ENDIF 

v_ 

259 

IF  ( J .  EQ .  4  >  THEN 

260 

TT5=0.5«T4 

261 

ENDIF 

c 

262 

IF ( J.EQ.51THEN 

263 

T5=( <XF1«*4)-< 12.»<XF1*«2> >+24. >»SIN(XF1 > 

264 

T6  =  (<4.*<XF1«»3) >-<24.*XF1 >  >«C0S(XF1 > 

c 

265 

T7=(<T5+T6>»C1<5>> 

266 

T8=T4+T7 

•  267 

TTS=0.5«TB 

v^ 

268 

ENDIF 

269 

IF1I.E0.1 >THEN 

270 

SUM2=TT5 

c 

271 

ENDIF 

272 

IF  < I . EQ . 2) THEN 

273 

SUM1=TT5 

274 

ENDIF 

275 

r 

10  CONTINUE 

V- 

276 

L 

ALPHA=SUM2-SUM1 

277 

PRINT  . •  ‘ 

278 

PRINT  66. ALPHA 

279 

66  FORMAT (9X. '  COS  IS  1 .F10.5> 

280 

IF ( J . ED . 2 ) THEN 

281 

CE3=CE3+ ALPHA 

c 

282 

ENDIF 

283 

IF1 J.E0.3>THEN 

284 

CE2=CE2+ALPHA 

v^. 

285 

ENDIF 

286 

IF< J.EQ.4JTHEN 

287 

CE=CE+ALPHA 

C 

283 

ENDIF 

289 

IF(J.EQ.5)THEN 

290 

CE1 =CE1 +ALPHA 

291 

ENDIF 

292 

RETURN 

293 

END 

c  - 

294 

SUBROUTINE  SINTEGIXF . XL . J . B1 .CL.CL1 .CL2.CL3) 

295 

p 

REAL  Cl  1100) . B1 <100> 

C 

296 

Cl (1 )=B1 <1 ) 

297 

DO  5  K-2.J 

298 

Cl  <K)=B1 <K)*<57.3*«<K-1 >> 

c 

299 

p 

5  CONTINUE 

300 

L 

ALPHA=0.0 

c 

301 

DO  10  1=1,2 

302 

IFU.EO.UTHEN 

c 

c 

c 

303 

XF1 =XL/57 . 3 

304 

ELSE 

305 

XF 1 =XF/57 . 3 

w 

306 

c 

ENDIF 

307 

T1=C1 <1 )«<-C0S<XF1 >  > 

w* 

308 

TB1 =SIN < XF1 >-<XF1»C0S(XF1 >  > 

309 

T2=T 1 + (Cl <2>»TB1 > 

310 

IF  <  J .EQ . 2 ) THEN 

w 

31  1 

TT5=0.5»T2 

312 

ELSE 

313 

TD2=<2.«XF1 >«SIN<XF1 > 

w 

314 

TB3-TB2M  ( 2. -<  XF1  *»2)  >*C0S(XF1  >  > 

315 

T3=T2+<C1 (3>»TB3> 

316 

TNDIF 

w 

317 

IF  <  J . EQ . 3) THEN 

318 

TT5=0.5»T3 

819 

FNPTr 

w 

320 

IF  <  •  .1 .  NE .  2  > .  AND  .  <  J .  NE .  3  >  >  THEN 

321 

TD4=< (3. »(XF1 »*2) )-6. >«SIN<XF1 > 

322 

TB5=TB4t<< (6.«XF1 >-<XF1 »«3>  > «C0S(XF1 ) > 

w 

323 

T 4=  T3+  (Cl  <  4  )  +TB5  > 

324 

EH  OIF 

325 

IF  I J . EQ . 4 ) THEN 

w 

326 

TT5=0.5*T4 

327 

ENDIF 

328 

IF  ( J .  EQ  .5  )TMEN 

’  '■> 

T  *-»  ss  t  i  4  »,  vr.M^n-rM 

\  «  c  r  m  .  >  r  i  * 


c 


284.93  -2.9085 

289.95  -2.7348 

294.90  -2.4955 

300.00  -2.1767 

304.93  -1.7971 

309.95  -1.3371 

COS  IS  -0.24399 

SIN  IS  1.08591 

BETA  IS  0.00529 


FOR  DECREE  OF  4  COEFFICIENTS  ARE 


0.16267E  01  0. 75734E-01  -0.27532E-03  -0.19694E-05  0.634D5E-0B 

260.00  -2.8976 

264.93  -2.9796 

269.95  -3.0215 

274.90  -3.0181 

279.98  -2.9646 

280.00  -2.9643 

284.93  -2.8602 

289.95  -2.6974 

294.90  -2.4771 

300.00  -2.1836 

304.93  -1.8317 

309.95  -1.4002 

COS  IS  -0.24343 

SIN  IS  1.08374 

BETA  IS  0.00506 


SECTION-7 

X 

309.95 

314.90 

319.98 
320.00 

324.93 

329.95 

334.90 

339.98 
340.00 

344.93 

349.95 

354.90 

359.98 


-1.4258 

-1.1091 

-0.6623 

-0.7666 

-0.3804 

-0.0443 

0.2482 

0.5085 

0.4654 

0.7019 

0.0582 

0.9487 

0.9937 


0.130000E  02 
0 . 3361 03E  00 
0 . 553042E  14 


0 . 434435E  04 
0 . 434435E  04 
0.264441 E  03 


0 . 1 45479E  07 
0.1  45479E  07 
0.145479E  07 


0.480166E  09 
0.488166E  09 
0.488166E  09 


0.164143E  1 
0.164143E  1 
0.164143E  1 


'.  **"-  O,  2  _  •*.  ■*.  -O,  -*  . 

-  *  _  *  a  V  J m  «.»  _  *  _  m  ^  *  _  m  _  »  ^  F  J %  _  »  V"  a  •  .  F  .  ■  t  L.  »  »  , 


0.553042E  14 
0.553042E  14 
0 . 553042E  14 


0.186710E  17 
0.186710E  17 
0.1 8671 OE  17 


0.139033E  06 
0.631595E  19 
0.631595E  19 


0.488166E  09 
0 . 633965E  08 
0.214073E  22 


FOR  DECREE  OF  1  COEFFICIENTS  ORE 


-0.16965E  02  0 . 50843E-01 


309.95 

314.90 

319.98 
320.00 

324.93 

329.95 

334.90 

339 . 98 
340.00 

344.93 

349.95 

354.90 

359.98 


-1 .2061 
-0.9544 
-0.6961 
-0.6951 
-0.4445 
-0.1892 
0.0624 
0.3207 
0.3217 
0.5724 
0.8276 
1 .0793 
1 .3376 

COS  IS 

SIN  IS 

BETA  IS 


0.05899 

0.06002 

0.03154 


CD  =  0.53059 
CL  =  0.14095 


FOR  DEGREE  OF  2  COEFFICIENTS  ARE 

0.40378E  03  -0.24668E  01  0.37584E-02 


309.95 

0.2720 

314.90 

-0.3135 

319.98 

-0.7231 

320.00 

-0.7244 

324.93 

-0.9358 

329.95 

-0.9631 

334.90 

-0.8047 

339.98 

-0.4504 

340.00 

-0.4485 

344.93 

0.081 1 

349.95 

0.8083 

354.90 

1.7109 

359.98 

2.8289 

COS  IS 

0.01991 

SIN  IS 

0.07910 

BETA  IS 

1 .18737 

CD  =  0.47831 
CL  =  0.13153 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 

-0.32500E  02  -0.28S70E-02  0.73895E-03  -0.13105E-05 

309.95  -1.4192 

314.90  -1.0475 

319.98  -0.6914 

320.00  -0.6900 

324.93  -0.3701 

379. 95  -0.0714 

3  34.9.1  0.1957 

339.90  0.4404 

340.00  0.4413 

344.93  0.6491 

349.95  0.8299 

354.90  0.9767 

359.93  1.0939 


0.164143C  12 
0.164143E  12 
0 . 268674E  11 


COS  IS 


0.06403 


CD  =  G . 47031 


CL  =  0.13153 


FOR  DEGREE  OF  3  COEFFICIENTS  ARE 

-0.32500E  02  -0.28570E-02  0.73B95E-03  -0.13105E-05 


309.95 

-1 .4192 

314.90 

-1  .0475 

319.98 

-0.6914 

320.00 

-0.6900 

324.93 

-0.3701 

329.95 

-0.0714 

334.90 

0.1957 

339.98 

0.4404 

340.00 

0.4413 

344.93 

0.6491 

349.95 

0.8299 

354.90 

0.9767 

359.98 

1 .0939 

COS  IS 

0.06483 

SIN  IS 

0.05681 

BETA  IS 

0.00375 

CD  »  0.51814 
CL  -  0.10625 


FOR  DEGREE  OF  4  COEFFICIENTS  ARE 

-0.18050E  02  -0.42054E-01  0. 17407E-03  0.15676E-05  -0.36601E-08 


309.95 

-1  .4655 

314.90 

-1.0732 

319.98 

-0.6972 

320.00 

-0.6958 

324.93 

-0.3591 

329.95 

-0.0471 

334.90 

0.2277 

339.98 

0.4733 

340.00 

0.4742 

344.93 

0.6747 

349.95 

0.8380 

354.90 

0.9561 

359.98 

1 .0303 

COS  IS 

0.06646 

SIN  IS 

0.05631 

I 

I 


/ 


BETA  IS 


0.00173 


t 

% 


CD  = 
CL  = 


W 


END  OF  RUN : SEO  180: 


V 


« 


6 

6 


.53922 

.08604 


APPENDIX  B 


STEADY  PRESSURE  DATA  PLOTS 
FOR 

SMOOTH  &  ROUGH  CYLINDERS 


TESTS 


SMOOTH  CYLINDER 

PUN  005  01U-387.8  */-  3.48  RNDIU-7.760  */-.I22 

P1U-  9994.  */-  41.40  VlU-268.48  ♦/-  1.624 

miu-  .235  */-  .002  cl--o;m21  CD-  0,4976 


0.0  1.0  2.0  3.0  i.O 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  640EG-*  I24DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EflCH. 


» *  •  ‘  •/  » *  •  *  •  •  •** k  •*.  »■  .■  .  *• 


'  »  ‘j  *  L 


1  ■ 


SMOOTH  CYLINDER 

RUN  006  QiU-343.7  ♦/-  7.70  RNDIU-6.798  «/-.Q82 

P1U-  8775.  ♦/-  36.20  V1U-27D.50  ♦/-  2.860 

M1U-  .235  ♦/-  .003  CL- -0,0606  CD-  0.-4666 


0.0  90.0  180.0  270.0  360.0 


THETA (DEG) 


x  0 (STANCE 

CP  VALUCS  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  angle  or  4DEG-0  64CEG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  R0LL5  Or  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  007  01U-305. 1  ♦/-  3.36  RND1U-5.9Q7  */-.034 

P1U-  7549.  ♦/-  17.00  V1U-275.39  ♦/-  2.566 

mu-  .240  ♦/-  .ooi  cl-  -0.U31  co-  0.4604 


0.0  90.0  180.0  270.0  360. 

THETAIOEG) 


0.0  1.0  2.0  3.0  i.o 

X  DISTRNCE 


CP  VALUES  RLONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  -IDEG-O  64CCG-*  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  008  01U-254.0  ♦/-  2.24  RND1U-4.929  */-.023 
PlU-  6331.  V-  1.80  V1U-274.53  ♦/-  1.190 


THEIR (DEG) 


bhhi 

bnh 

§  ! 

oua 

1  ”  1 

|  ; 

4 

*  I 

!  ♦ 

$ 

k 

-  A__  _ < 

i 

i  A 

I  1 

:  1 

i  * 

0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 

CP  VRLUCS  ALONG  LONGITUDINAL  RATS  AT 
POLAR  ANGLE  or  4DEG-0  64CEG-*  1240EG-X. 

THE  S  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


SMOOTH  CYLINDER 


RUN  009  G1U-200. 8  ♦/-  1.26  RND1U-3.934  */-.030 

P1U-  5020.  */-  31.60  V1U-273.23  ♦/-  .896 

M1U-  .239  ♦/-  .001  CL  -  -0,3914-  CD- 0  4357 


X 

o 

n 

o 

§ 

o 

CpXCeDCCS^XXX 

K&XPCCXfXXXPO 

_ Q _ 

o 

o 

o 

%  < 
r\ 

o'- 

)  O 

>  0° 

~°o 

6 

JL/T - 

0.0  90.0  180.3  270.0  360.0 

THETA l DEG  1 


o 


•o  " 

o 

rj  “ 

o 

A 

A  ( 

L  ft  i 

j 

o 
•  — 

8 

o 

n  h 

0 

o  ( 

[  _8_  J 

)  ! 

o 

o 

♦ 

1 

4 

♦  j  * 

o 

_ 

. 

A  { 

^  1  0  1 

rj 

1 

o 

;  A  a 

1  a  ‘ 

i  * 

0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  40EG-0  64CEG--  I240EG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  L0CRT10N 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


CP  VALUCS  ALONG  LONGITUDINAL  RAYS  RT 
POLAR  ANGLE  or  4DEG-0  64CEG-*  1240EG-X. 
THC  5  SETS  OP  POINTS  RT  EACH  LOCATION 
CORRESPOND  TO  4  ROLL5  Or  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  013  01U-127.7  ♦/-  .84  RND1U-2.523  */-.0Q8 

P1U-  3170.  ♦  /-  6.00  VlU-272. 80  ♦/-  1.044 

M1U-  .240  */-  .001  CL-  -0,2373  CD-  0,3228 


IBHI 

_ 

o°°" 

Q 

<5aDccoxflQcxX> 

o 

rixfioccficccflct, 

O 

o 

o 

o 

° 

°o 

o 

n  < 

o° 

1  ri_rO 

a - 

*** 

o 

* 

% 

0.0  90.0  180.0  270.0  360.0 


TH£Tfi l DEG) 


X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X. 
THE  S  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


smooth  cylinder 

RUN  OH  QIU-IOO. 9  */-  .56  RND1U-1.991  */-.0i8 

P1U-  2485.  ♦/-  6.60  V1U-273.79  ♦/-  .260 

M1U-  .241  ♦/-  .003  CL-  -0,1372  CD- 0.28^2 


o 

ri  ~ 

o 

o 

^ - 

°o 

d-A 

o° 

o’ 

6 
•  — 

b§ 

n 

tpcaxxxtoqga 

cP 

o 

<-> 

• 

o 

o 

o 

o 

O  o 
0 

CD 

.  A.  ft 

rv 

O 

P°  . 

o 

< 

o' 

0.0  90.0  180.0  270.0 

THETA l DEG) 


CP  VRLUCS  ALONG  LONGITUDINAL  RATS  AT 
POLAR  ANGLE  OP  4DGG-0  64DCG-*  1240EG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  015  01U-  77.0  ♦  /-  1.12  RND1U-1.510  V-.010 

P1U-  1872.  ♦/-  l.BO  V1U-275.60  ♦/-  2.016 

miu-  .2-43  ♦/-  .002  cl-  0,2234  CD-  0.295] 


2/2 


AD-A168  291 
UNCLASSIFIED 


ANALVSIS  OF  FLUID  FLOW  AT  VERV  HIGH  REVNOLDS  NUMBER 
AROUND  SMOOTH  «  ROUGH.  .  (U)  ALABAMA  A  AND  H  UNIV  NORMAL 
DEPT  OF  PHVSICS  S  S  MURTV  ET  AL.  JUL  85 
N00014-82-K-8251  F/G  28/4  NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATfONAL  8U»CAU  Of  STANDARDS -1963- A 


-3. 0-2.0  -1.0 


SMOOTH  CYLINDER 

RUN  016  01U-  64.6  ♦  /-  .00  RND1U-1.266  */-.001 

P1U-  1566.  */-  3.20  V1U-275.61  ♦/-  .098 

mu-  .243  ♦/-  .ooo  cl-  0,25m  co-  0,29381 


►*  *•  k.  *  w  *  . 


SMOOTH  CYLINDER 

RUN  0)7  01U-  50. 4  V-  .00  RND1U-1.004  */-.001 
P1U-  1255.  */-  9.20  V1U-271.75  ♦/-  .446 

mu-  .233  ♦/-  .001  CL-  0.1W  CD-  q.6936 


180.0 

THETA 10EG) 


270.0 


2.0 

X  DISTANCE 


cp  values  along  longitudinal  rays  at 

POLAR  ANGLE  or  4DEG-0  64DEG-*  124DEG-X. 
THE  5  5CT5  OP  POINTS  AT  EACH  LOCATION 
CORRCS°ONQ  TO  4  ROLLS  Of  5  DEG.  CHCH. 


SMOOTH  CYLINDER 

RUN  018  Q1U-  -M.7  ♦/-  .00  RND1U-  .891  */-.000 

P1U-  1115.  ♦/-  2.20  V1U-271.61  +/-  .192 

MIU-  .239  ♦/-  .000  CL-  0,0554  CO-  0.6448 


THETfUDEGl 


3.0 


SMOOTH  CYLINDER 

RUN  019  Q1U-  40.7  ♦/-  .20  RND1U-  .807  */-.003 

P1U-  1000.  ♦/-  3.00  V1U-273. 44  ♦/-  .620 

M1U-  .241  ♦/-  .000  CL- -0  1005  CD-  0,179 


X  OISTRNCE 

CP  VALUES  RLONG  LONGITUDINAL  RAYS  RT 
POLAR  ANGLE  or  40EG-0  64DEG--  124DEG-X. 
THE  S  SETS  OP  POINTS  RT  CACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


£ 


SMOOTH  CYLINDER 

RUN  020  Q1U-  35.3  ♦  /-  .06  RND1U-  .695  */-.00i 

P1U-  855.  ♦/-  4.00  V1U-274.96  ♦/-  .586 

M1U-  .243  ♦/-  .001  CL-  -0,0238  CD-  0,1690 


SMOOTH  CYLINDER 

RUN  021  01 U-  20.7  */-  .46  RND1U-  .407  ♦/-.0Q5 

P1U-  495.  ♦/-  6.20  V1U-275.97  ♦/-  1.664 

M1U-  .244  ♦/-  .001  CL-  -0,0932  CD-  0,8077 


THETR IDEG) 


X  QISTRNCC 

cp  values  along  longitudinrl  rahs  rt 

POLAR  ANGLE  or  40CG-0  64DEG--  124DEG-X 
THE  5  5CT5  OP  POINTS  RT  EACH  L0CRT10N 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


.  t:  ' 
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SMOOTH  CYLINDER 

RUN  022  Q1U-  25.8  ♦/-  .00  RND1U-  .507  >/-.003 

P1U-  621.  ♦/-  2.20  V1U-275.84  */-  .652 

mu-  .243  ♦/-  .001  Cl-  -0.0261  CD- 0,183 
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0.0  90.0  180.0  27 0.0  350.0 


THETA (DEG) 


ri 


o 


»■■■■  ■  ..  .  ,  , - - -“-1 

0-0  1.0  2.0  3.0  <1.0 


X  DISTANCE 


CP  VALUCS  ALONG  LONG l TUO INAL  RAYS  AT 
POLAR  ANGLE  OE  4DEG-0  640EG-*  1240EG-X. 
THE  S  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  0E  5  DEG.  EACH. 


■***> 


SMOOTH  CYLINDER 

RUN  023  G1U-  30.7  ♦/-  .00  RND1U-  .605  *»/-.003 

P1U-  748.  ♦/-  1.60  V1U-274.45  ♦/-  .358 

MIU-  .242  ♦/-  .000  CL-  -0,0439  CD- 0,1627 


0.0  90.0  180.0  270.0  360.0 

THETA (DEG) 


X  DISTANCE 


cp  valucs  along  longitudinal  rays  at 

POLAR  ANGLE  or  4DEG-0  64DEG-*  124DEG-X. 
The  5  SETS  Or  POINTS  AT  EACH  LOCATION* 
CORRESPOND  TO  4  ROLLS  Of  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  033  01U-  9.0  ♦/-  .00  RND1U-  .304  ♦/-.002 

P1U-  614.  ♦/-  2.40  V 1 U- i 62. 43  ♦/-  .350 

mu-  .145  ♦/-  .001  CL-0,00375n  co- 1.0192 


0.0  90.0  180.0  270.0  360. 

THETA l DEG  1 


o 


X  01  STANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OR  4DCG-0  64DEG-*  124DEG-X 
THl  5  SETS  OP  POINTS  AT  EACH  LOCATION* 
CORRESPOND  TO  4  ROLLS  Or  5  DEG  EACH 


smooth  cylinder 

pun  034  01  u-  9.:  -/-  .12  rndiu-  .309  -/-.003 

Piu-  623.  «/-  4.80  V1U-162.53  * .260 

Miu-  .145  */-  .001  CL-  0,0046  CD“  0,9846 


0.0  90.0  180.0  270. 0  360. 

THETR IDEGJ 


0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VAtUCS  ALONG  LONGITUDINRL  RRtS  RT 
POLAR  ANGLE  or  40GG-0  64DEG-*  1240EG-X. 
THE  S  SCTS  OP  POINTS  RT  CRCH  LOCATION 
CORRCSPONO  TO  4  ROLLS  Or  S  DCG.  EACH. 


x'a'.vV-V  vv-,:-r-Vv.v’-T.  '■*.  vrryr  t  *:  r.  »t  »v 
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SMOOTH  CYLINDER 


RUN  C3S  Cl U-  9-8  •*/-  .12  RND1U-  .325  -/-.003 

PIU-  6*: 8.  */~  5.80  V1U-164. 90  ♦/-  .334 

M1U-  .147  V-  .001  CL- -0,0306  CD-1,0045 
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C.O  93.0  180.0  270.0  360.0 

■THEIR (DEG) 


0.0  1.0  2.0  3.0  4.0 

X  DISTRNCE 


cp  values  along  longitudinal  rays  at 
polar  ANGLE  or  40CG-0  64DEG-*  l 24DEG-X. 
THE  5  SETS  or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


5HQ0TH  CYLINDER 

RUN  036  01U-  10.6  ♦/-  .06  RND1U-  ,354  ♦/-.002 

PIU-  704.  «/-  2.60  V1U-155.28  ♦/-  .234 

mu-  .147  ♦/-  .ooo  cl-  0,0878  CD-  0.8156 


180.0 

THETA l DEG) 


270.0 


2.0 

X  DISTANCE 


„PLVRLUCS  rlong  LONGITUDINAL  RAYS  AT 
P?h-R  Rcr^  OR  4DEG-0  64DCG-*  I24DEG-X. 

^  SETS  Or  POINTS  AT  EACH  i  nrRT  1  dm 
CORRCSPONO  TO  4  ROLLS  OF  5  DCG  m2 


SMOOTH  CYLINDER 

RUN  053  Q1U-  6.5  ♦/-  .00  RND1U-  .459  ♦/-.000 

P1U-  2094.  ♦/-  .00  V1U-  75.29  ♦/-  .008 

miu-  .057  */-  .ooo  cl-  0,7642  CD-  0,2182 


0.0  90.0  160.0  27C.0  360.0 

THETA! DEG) 


0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  40EG-0  64DCG-*  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  CRCH. 


SMOOTH  CYLINDER 

RUN  052  G1U-  8.4  ♦/-  .00  RND1U-  .533  ♦/-.OQO 

P1U-  2092.  ♦/-  .00  V1U-  85.66  ♦/-  .000 

M1U-  .076  ♦/-  .000  CL-  0.04U  CD-  0.16560 


180.0 

THETA (OEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DCG-0  64DEG- ♦  12'IOEG-X. 

5CT5  0F  PQlNrs  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EfiCH. 


smooth  cylinder 

pun  044  01U-  14.3  ♦/-  .06  RND1U-  .471  */-.002 

P1U-  928.  ♦/-  2.20  V1U-167.35  ♦/-  .216 

M1U-  .149  ♦/-  .000  CL-  Q.0597  CD-0.1ZJ81  - 


w'm  **  i»y»i  ■  v [m  ■ 


360.0 


THETA (DEG) 


X  DISTANCE  _  _ 

CP  VALUES  RLONG  LONGITUDINAL  RATS  AT 
POLAR  ANGLE  or  4DCG-0  64DCG--  124DEG-X 
THE  5  SETS  OF  POINTS  RT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  S  DEG.  EACH. 


5HQQTH  CYLINDER 

RUN  CM3  Q1U-  12.9  .18  RND1J-  .-129  */-.004 

P 1 U-  8-19.  */-  3.80  V1U-165.64  ♦/-  .996 

K!U-  .  H7  ♦/-  .001  CL-  '  oio/.  CD-  fU ilRin 


THETA (DEG) 


X  DISTANCE. 


cp  values  along  longitudinal  rays  at 
polar  ANGLE  or  4DEG-0  64DCG—  I24QEG-X 
THE  5  SCTS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  S  DEG.  EACH 


smooth  CTLINOER 

PUN  042  01U-  12.8  */-  .26  RND1U-  .421  */-.005 

P1U-  830.  ♦/-  4.20  V 111- 1 66. 32  1.198 

M1U-  .148  ♦/-  .001  CL-  ,2451  CD-  0,6897 
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0.0  1,0  2.0  3.0  4.0 


X  01  STANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  angle:  or  40EG-0  64DEG-*  I24DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  04 1  Q1U-  12.5  ♦/-  .06  RND1U-  .4H  */-.0G3 

P1U-  820.  */~  4.80  V1U-165.47  ♦/-  .312 

Miu-  .147  ♦/-  .000  Cl — ,4872  CD-  0.B979 


^ecPcjpcfc&Qo 


THETA (DEG) 


X  DISTANCE 


cp  v plugs  along  longitudinal  rays  at 
polar  ANGLE  or  4DCG-0  64DEG-*  1 2'IOEG-X 
the  5  SETS  or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  5  DEG.  EACH. 
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SMOOTH  CYLINDER 

RUN  040  01U-  12.3  ♦/-  .18  RND1U-  .408  */-.003 

P1U-  811.  ♦/-  3.80  V1U-165.30  ♦/-  .980 

Miu-  .147  ♦/-  .001  CL-  ,336  CO-  0,7287 
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3.0 


■1.0 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  4DEG-0  640EG—  1240EG-X. 
THE  5  SETS  Or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


r 
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SMOOTH  CYLINDER 

RUN  039  01U-  12.1  ♦/-  .00  RND1U-  .400  */-.002 

P1U-  792.  -/-  3.80  V1U-165.95  ♦/-  .314 

mu-  .143  ♦/-  .ooi  cl- -0,3431  CD-  0.7574 


0.0  90.0  180.0  .  27 0.0  360.0 

THETA  I  DEG) 


X  DISTANCE 


CP  VALUES  ALONG  LONG! TUDINAL  RAYS  AT 
POLAR  ANGLE  OF  40EG-Q  64DEG-*  I24DEG-X. 
THE  5  SETS  OF  POINTS  FIT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


1 

,v 


Jtl 


SMOOTH  CTLINOER 

RUN  049  01 U-  11.4  V-  -12  RND1U-  .384  4/'*0?3 
P1U-  767.  */-  8.20  V1U-163.47  ♦/-.  1.246 

miu-  .146  ♦/-  .001  cl-  -0,2523  CO-  0.8064 


THETA (OEG) 


X  0 [STANCE 

CP  VALUES  along  longitudinal  rays  AT 
polar  ANGLE  or  4DEG-0  64DEG-*  124DEG-X 
THE  S  SETS  OF  POINTS  AT  CACH  LOCATION 
CORRESPOND  TO  4  ROLLS  QE  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  048  01U-  11.8  ♦/-  .08  RND1U-  .395  ♦/-.002 

P1U-  785.  ♦/-  2.40  V1U-164.22  ♦/-.  .388 

mu-  .  H6  ♦/-  .ooi  cl-  -0,1898  cd-  0,8222 


THETA l DEG) 


X  01 STANCE 


CP  VALUCS  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  S  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  047  QlU-  11.9  */-  .08  RND1U-  .403  */-.002 

P1U-  807.  ♦  /-  2.20  V1U-162.B6  V-  .172 

mu-  .ms  ♦/-  .ooo  cl-  -0,1421  co-  0,7774 


THE.TR  l  DEG) 


X  DISTRNCC 


CP  VRLUES  RLONG  LONGITUDINRL  RRTS  RT 
POLRR  ANGLE  OP  4DEG-0  64DCG-*  I240EG-X 
THE  5  SCT5  OF  POINTS  RT  CRCH  LOCATION 
C0RRC5P0N0  TO  4  ROLLS  OP  5  DCG.  CRCH. 


SMOOTH  CYLINDER 

RUN  046  G1U-  12.3  */-  .10  RND1U-  .415  */-.002 

P1U-  828.  ♦/-  3.40  VlU-.i53.43  */-  .352 

miu-  .146  ♦/-  .ooi  cl-  -0,3109  co-  0.7893 
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0.0  90.0  180.0  270.0  360.0 


THETftiDDS) 


SMOOTH  CYLINDER 

RUN  045  01U-  12.5  ♦'/-  .00  RND1U-  .422  V-.000 

P1U-  842.  V-  2.60  V1U-163.54  ♦/-  .198 

M1U-  .146  ♦/-  .000  CL-  -0,5458  CD-  Qtf358 


180.0 

THETRIDEG) 


270.0 


3S0.0 


X  DISTRNCE 

CP  VRLUE5  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DCG-0  64DCG--  1240EG-X 
THE  5  SCTS  OP  POINTS  RT  ERCH  LOCATION 
CORRCSPONO  TO  4  ROLLS  OP  5  OEG.  ERCH. 
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SMOOTH  CYLINDER 

RUN  05^  01 U-  5.8  ♦/-  .00  RND1U-  .444  */-.000 


0.0  90.0  180.0  270.0  360. 

THETA (DEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  rays  at 
POLAR  ANGLE  or  4QEG-0  64DEG-*  1240EG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


f. 


SMOOTH  CYLINDER 

RUN  055  Q1U-  5.3  ♦/-  .08  RN01U-  .427  +/-.002 

P1U-  2095.  ♦/-  .00  V1U-  68.41  .392 

miu-  .060  ♦/-  .ooi  cl-  0,09/6  CD-  0.2626 


180.0 

THETA fOEG! 


270.0 


360.0 


rT? 


‘  SMOOTH  CYLINDER 

run  056  01U-  5.3  ♦/-  .00  RND1U-  .423  */-.QQQ 

:  •:>  P1U-  2095.  ♦/-  .00  V1U-  67. 81  .006 

\  Miu-  .060  ♦/-  .000  CL-  0,072  CD-  0,2676 


CP  VALUES  ALONG  L0NGITUD1NRL  RAYS  RT 
POLRR  angle:  or  4DEG-0  64DEG-*  124DEG-X. 
the  5  SCTS  OF  POINTS  RT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  057  01U-  4.8  ♦/-  .08  RND1U-  .406  */-.002 


0.0  90.0  18G.0  270.0  360. 

THETA (DEG) 


o 


0-0  1.0  2.0  3.0  4.0 

X  01  STANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  40EG-0  64DEG—  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


RUN  058  01 U-  4. 
P1U-  2095.  ♦/- 
M1U-  .057  ♦  / 


SMOOTH  CYLINDER 

8  ♦/-  .06  RND1U-  . 404  */-.Q02 

.00  V 1 U-  64.56  ♦/-  .320 

-  .000  CL*  0.1267^4  CD-  0.3038 


(80.0 

THETA  I  DEG) 


270.0 


360.0 


2.0 

X  DISTANCE 


CP  VRLUES  ALONG  L0NGITUD1NRL  RRYS  RT 
POLRR  RNGLE  OF  4DEG-0  64DCG-*  1240EG-X. 
THE  5  SETS  OF  POINTS  RT  ERCH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


^ '  i  •  »  *  *  *  »,*  •/  %'  *,*  *.’  %*■ 
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SMOOTH  CYLINDER 

RUN  059  Q1U-  4.6  ♦/-  .00  RND1U-  .395  ♦/-.QOO 

•’>  P1U-  2096.  ♦/-  .00  V1U-?  63. 19  •♦/-..  .006 

0  miu-  .056  ♦/-  .ooo  cl-  0  X363  CD"  0.2954 


0.0  90.0  180.0  270.0  360. 

THETA (DEG 1 


0-0  l.o  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


i: 


SMOOTH  CYLINDER 

RUN  060  Q1U-  4.3  ♦/-  .00  RND1U-  .382  */-.000 

P1U-  2096.  ♦/-  .00  VIU-  61.04  ♦/-  .000 

mu-  .054  ♦/-  .000  CL-  0,1325  CD“  0,3172 


H 


r 

SMOOTH  CYLINDER 

RUN  061  01U-  4.1  ♦/-  .00  RND1U-  .372  +/-.000 

P1U-  2096.  ♦/-  .00  V1U-  59.38  ♦/-  .008 

mu-  .053  ♦/-  .000  cl- 0,5576  cd-  0.5409 


0.0  90.  Q  180.0  27C.0  360.0 

THETA (DEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RATS  RT 
POLAR  ANGLE  OE  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OE  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 
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SMOOTH  CYLINDER 

RUN  062  01U-  3.2  ♦/-  .08  RND1U-  .330  ♦/-.003 

P1U-  2096.  ♦/-  .CO  VIU-  52.73  ♦/-  .498 

mu-  .047  ♦/-  .ooi  cl-  0,0366  co- 1,0966 
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X  C I  STANCE 


3.0 


■4.0 


oi:FUftLUCS  nL0NG  L0NG1TUDINRL  rays  rt 
^DCG-0  64DCG-*  1240EG-X. 
THl  5  SETS  OF  POINTS  RT  EACH  LOCATION* 
C0RRCSP0N0  TO  4  ROLLS  OF  S  DEG  EflCH 


SMOOTH  CYLINDER 

RUN  063  01U-  4.1  ♦/-  .08  RND1U-  .371  ♦/-V002 

P1U-  2095.  */-  .00  V1U-  59.25  ♦/-  .450 

MIL)-  ,053  ♦/-  .001  CL-  -0,8252  CD-  0,5053 
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c.c  -  fco  k  40  2  3.0  -1.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  1240CG-X. 
THE  S  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  065  Q1U-  4.5  ♦/-  .00  RND1U-  .393  ♦/-.000 

P1U-  2095.  ♦/-  .00  V1U-  62.61  ♦/-  .008' 

MIU-  .055  ♦/-  .000  CL-  0,1099  CO- 0,27 


'X 

o° 

o 

Q 

CpGCDCCDCO: 

C 

o 

o 

o 

n 

D 

0 

o 

o 

VI 

^ - , 

. — . ■■■■ 

TXP° 

0.0  90.0  180.0  270.0  360.0 


THE TR l DEG) 


O 


CP  VRLUCS  RLONG  LONGITUDINRL  RAYS  RT 
POLAR  ANGLE  OE  40EG-0  64DEG-*  1240EG-X 
THE  5  SETS  OE  POINTS  RT  EACH  LOCATION* 
CORRCSPONO  TO  4  ROLLS  OE  5  DEG.  EACH 


<u  « 


RUN  066  01 U-  4. 
P1U-  2095.  ♦/- 
M1U-  .057  ♦/ 


SMOOTH  CYLINDER 

7  ♦/-  .GO  RND1U-  .403  ♦/-.000 
.00  V1U-  64. 17  ♦/-  .008 

-  .000  CL-  0,0912  CD-  0,0217 


ieo.0 

THETAIOEG! 


270.0 


360.0 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  cylinder 

RUN  067  QIU-  4.8  +/-  .00  RNOiU-  .406  OQO 

P1U-  2095.  */-  .00  V1U-  64.68  ♦/-  .010 

M1U-  .057  ♦/-  .000  CL-  0  -1172  CD-  0.272 


C.O  90.0  180.0  270.0  360. 


THETA  I  DEG! 


o.o  1.0  2.0  3.0  1.0 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  40EG-0  64DCG-*  1240EG-X 
THE  5  5CT5  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DCG.  EACH. 


SMOOTH  CYLINDER 


PUN  068  01U-  5.3  ♦/-  .00  RND1U-  .425  */-;0Q0 

PIU-  2094.  */-  .00  V1U-  67.68  ♦/-  .000 

M1U-  .060  ♦/-  .000  CL-  0.120U  CD-  Q  2659 
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0.0  90.0  180.0  270.0  360. 


THETA (DEG) 


X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  4DEG-0  64DEG-*  124DEG-X. 
The  5  SCTS  or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  082  01U-  3.2  V-  .24  RND1U-  .333  */-.010 

P1U-  2099.  V-  .00  V1U-  52.34  ♦/-  1.488' 

MIU-  .046  ♦/-  .002  CL-  0,0367  CD-  1,0575 


THETA (DEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  40CG-0  64DEG-*  l 24DEG-X. 

the  5  scts  or  Points  at  each  location 

CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


360.0 


SMOOTH  CYLINDER 

RUN  081  01U-  3.3  ♦  /-  .08  RND1U-  .338  */-.003 

P1U-  2099.  ♦/-  .00  V1U-  53-11  ♦/-  .566 

M1U-  .047  ♦  /-  .000  CL-  0,0209  CD- 1,033 


0.0  90.0  180.0  270.0  360.0 

THETA  I  DEG) 


0.0  1.0  2.0  3.0  1.0 

X  DISTANCE 


cp  values  along  longitudinal  rays  at 
polar  ANGLE  or  40EG-0  64DEG-*  12'IOEG-X. 
THE  5  SETS  0E  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


SMOOTH  CYLINDER 


RUN  080  OIU-  3.5  ♦  /-  .00  RND1U-  .350  ♦/-.000 

P1U-  2099.  */-  .80  V1U-  55.07  ♦/-  .016- • 

MIU-  .049  ♦/-  .000  Cl-  -  0.1088CO-  0,9513 


0.0  9C.0  180.0  270.0  360. 


THEIR l DEG I 


0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4DEG-0  64DCG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION' 
CORRCSPONO  TO  4  ROLLS  OF  5  DEG.  CRCH. 


SMOOTH  CYLINDER 

RUN  079  01U-  3.5  ♦/-  .00  PND1U-  .350  ♦/-;000 

P1U-  2098.  ♦/-  .00  V1U-  55.10  ♦/-  .006 

M1U-  .049  ♦/-  .000  CL-  -0,0224  CD-  0,9295 


ieo.0 

THETA  I DEG) 


270.0 


36C.0 


1.0  2.0  3.0 

x  DISTANCE 

nnCP^VR>UCS  fiL0NG  longitudinal  RAYS  AT 

POLAR  ANGLE  OR  4DEG-0  64DEG-*  124DEG-X. 
JnL  ^  OP  p0lNT5  AT  EACH  LOCATION* 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH? 


SMOOTH  CYL1WER 

RUN  077  01U-  3.8  V-  .00  RND1U-  .364  */-.000 

PI U-  2098.  ♦/-  .00  V1U-  57.46  ♦/-  .006 

mu-  .051  ♦/-  .ooo  cl-  0,9313  cd-  0,6381 


0.0  90.0  180.0  270.0  360.0 


THETRIDEG) 


0.0  “  1.0  2.0  3.0  4.0 

X  DISTANCE 


SMOOTH  CYLINDER 

RUN  076  Q1U-  4.0  *»/-  .08  RND1U-  .372  */--.003 

P1U-  2098.  +/-  .00  V1U-  58.73  ♦/-  .450 

Mill-  .052  ♦/-  .001  CL-  1,5734-  CD-  0,6135 


160.0 

THETA (DEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  OISTRNCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  0P.4DEG-0  64DEG-*  124DEG-X. 
THE  5  5CTS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  075  03U-  4.1  ♦/-  .00  RND1U-  .3'5  ♦/-.QQQ 

PiU-  2098.  ♦/-  .00  V1U-  59.19  ♦/-  .008 

M1U-  .053  ♦/-  .000  CL -1,5478  CD-  n.51670 


0.0  90.0  180.0  270.0  36 

THETA l DEG  1 


0.0  1.0  2.0  3.0 

X  DISTANCE 


CP  VALUES  RLONG  LONGITUDINAL  RAYS  RT 
POLRR  ANGLE  OF  4DEG-0  64DCG-*  12'iOEG-X. 
THE  5  SETS  OF  POINTS  RT  ERCH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  074  Q1U-  4.3  ♦/-  .00  RND1U-  .385  ♦/-.000 

P1U-  2097.  ♦  /-  .00  V1U-  60.87  ♦/-  . 0b8 

M1U-  .054  ♦/-  .000  CL-  0,0563  CD-  0,2517 
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0.0  1.0  2.0  3.0  4.1 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  I24DEG-X. 
THE  5  5CT5  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH . 


SMOOTH  CYLINDER 

RUN  073  01U-  4.5  ♦/-  .00  RND1U-  .395  */-.00l 

P1U-  2096.  ♦/-  .00  V1U-  62.50  ♦/-  .010' 

MIU-  .055  ♦/-  .000  CL-  0,0837  CD-  0.2P61 


90.0 

180.0 

270.0 

360.0 

THETA (DEG) 

1.0  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  1240EG-X 

SCTS  or  founts  at  each  location' 

CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH 


SMOOTH  CYLINDER 

RUN  072  Q1U-  8.5  ♦/-  .06  RND1U-  .539  -»/-.00t 

P1U-  2092.  ♦/-  .GO  V1U-  95.62  ♦/-  .248 

miu-  .076  ♦/-  .000  Cl-  o, 0290  CD-  0,1929 


X  DISTANCE 


nnCP™vfli-UE:s  flL0NG  longitudinal  RRYS  RT 

P0LRR  ANGLE  OE  4DEG-0  64DEG-*  124DEG-X. 

JneorcnF5  °r  P0INTS  RT  EACH  LOCATION* 
CORRESPOND  TO  4  ROLLS  OE  5  DEG.  EACH 


SMOOTH  CYLINDER 

RUN  070  Q1U-  5.8  ♦/-  .00  RND1U-  .447  ♦/-.000 


0.0  90.0  180.0  270.0 

THETH  tDEG) 


0.0  1.0  2.0  3.0 

X  OISTRNCC 


CP  VRLUES  RLONG  LONGITUDINRL  RRYS  RT 
POLAR  ANGLE  OP  40 CG-0  64DEG—  12'IDEG-X. 
THE  5  SCTS  OF  POINTS  RT  ERCH  LOCRTION 
CORRCSPONO  TO  4  ROLLS  OF  5  DEG.  ERCH. 


RUN  069  Q1U-  5. 
P1U-  209-1.  ♦/- 
M1U-  .061  ♦/ 


SMOOTH  CYLINDER 

-1  */-  .00  RND1U-  .432  */-.000 

.80  V1U-  68.64  ♦/-.  .016 

-  .000  CL-  0,1159  CD"  0,2501 


X  DISTRNCl 

CP  VRLUCS  RLONG  L0N6ITUDINRL  RRYS  RT 
POLRR  ANGLE  Or  4DCG-0  64DCG-*  1240EG-X 
THC  5  SCTS  OP  POINTS  RT  CRCH  LOCRTION 
C0RRC5P0N0  TO  4  ROLLS  Of  5  DCG.  CRCH. 


•3.0-2. 0  -1.0  0.0 


smooth  cylinder 


it 


I 


RUN  091  0IUH31.4  ■*/-  2.10  RND1U-8.063  ♦/-.D05 

P1U-10030.  +/-  3.20  V1U-284. 56  ♦/-  .936 

M1U-  . 2  ■‘18  ♦/-  .001  CL-  -0,0799  CD-  Q.SI77 


o 

o 

a 

^XCQxfXCTD 

axcrcrxftt&n 

o 

o 

o 

o 

0 

-  . 

c 

o 

V 

/ 

o 

c 

o 

J  O 

r»  «-o 

o 

— 

cP^ 

0.0  90.0  180.0  270.0  360.0 


THETA l DEG! 


X  DISTRNCC 


CP  VRLUES  ALONG  LONGITUDINAL  RAYS  AT 
polar  angle  or  4DEG-0  6'IDEG-*  12'1DEG-X. 
THE  5  SETS  Of  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OE  S  DEG.  EACH . 


•*. 

r.\ 


i 

i 


smooth  cylinder 

RUN  093  03U-329.2  */-  3.68  RND1U-6. 123 

PlU-  7684.  ♦/-  2.00  V1U-284.67  */- 

M1U-  .247  */-  .003  CL-  -0,0220  CD-  0. 


0.0  90.0  180.0  270.0  350 

THETA  I  DEG) 


0.0  1.0  2.0  3.0  i. 

X  DISTBNCC 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  64DEG-*  l 24DEG-X. 
THE  S  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


SMOOTH  CYLINDER 

PUN  094  01U-272.  1  •»/-  1.58  RNDIU-5.098  -  ✓  -  -  02 1 

P1L'-  6364.  */-  6.60  V1U-283.79  */-  .728 

M1U-  .247  ♦/-  .001  CL— O.OUTn  CD-  0.4705 


0.0  1.0  2.0  3.0 


x  distrnce 

CP  VALUCS  ALONG  LONGITUDINAL  RAYS  RT 
POLAR  ANGLO  OP  40EG-O  64DCG-*  124DEG-X. 
THl  5  SCTS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


v  V 


SMOOTH  CYLINDER 

RUN  09S  Q1U-219.Q  ♦/-  1.32  RND1U-4.I29  «/-:007 

P1U-  5104.  ♦/-  10.00  V1U-283. 40  ♦/-  1.014 

M1U-  .248  ♦/-  .001  CL-  0,0®  CD-  0.4553 


0.0 

90.0 

teo.o 

THETA t DEG) 

270.0 

360.0 

o 

«... 

1.0  2.0  3.0 

X  DISTRNCE 

™CFLVRLUCS  RL0NG  longitudinal  rays  at 

POLAR  ANGLE  or  4DEG-0  64DEG-*  124DEG-X. 

InL5  °r  AT  EACH  LOCATION* 

CORRESPOND  TO  4  ROLLS  Of  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  096  01U-16!  .3  ♦/-  .42  RND1U-3.066  */-'.tnO 

P1U-  3756.  ♦/-  8.-40  V1U-282.52  ♦/-  .564 

Miu*  .248  ♦/-  .002  CL-  -0,08790 CD-  0,3953 


0.0  90.0  180.0  270.0  360.0 

THEITfl  ( DEG ) 


0.0  1.0  2.0  3.0  -1.0 

X  DISTANCE 


cp  values  along  longitudinal  rays  at 

polar  ANGLE  OP  4DCG-0  64DEG--  1240EG-X. 
THE  5  SCTS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  097  Q1U-135. 2  ♦  /.-  .80  RN01U-2.569  «/-:013 

P1U-  3M1.  ♦/-  5.20  V1U-28 2.77  ♦/-  .868 

mu-  .248  ♦/-  .001  CL-  -0,2241  CD-  0.3378 


180.0 

THETA (DEG) 


270.0 


360.0 


X  DISTANCE 


cp  values  along  longitudinal  rays  at 

POLAR  ANGLE  OF  '4DEG-0  64DEG-*  124DEG-X 
THE  5  SCTS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


SMOOTH  cylinder 

RUN  098  01U-107.4  -/-  1.20  RND1U-2.050  */-.012 

P1U-  2497.  ♦/-  5. 40  V1U-282.21  ♦/-  1.694 

mu-  .248  ♦/-  .001  CL-  0.1961  CO-  0.299ft. 


180.0 

THETA (DEG) 


270.0 


36C.0 


1.0  2.0  3.0 

X  01  STANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  '4DEG-0  64DEG-*  1240EG-X. 
THE  5  SETS  Or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  S  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  099  01U-  80.3  ■*/»  .20  RND1U-1.535  *»/-i002 

P1U-  1856.  ♦/-  4.40  V1U-282.51  ♦/-  .326 

Miu-  .248  ♦/-  .001  CL-  0.3267  CD-0,2669' 


SMOOTH  CYLINDER 

RUN  100  01U-  67.1  ♦/-  .16  RND1U-1.280  ♦/-.••003 

P1U-  1540.  ♦/-  2.20  V1U-283.25  ♦/-  .238 

M1U-  .249  ♦/-  .001  CL-  0.1506  CD-  0.2109 


0.0  90.0  lfiO.O  270.0 

THETA l DEG) 


0.0  1.0  2.0  3.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF.  4DEG-0  64DEG-*  1240EG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  101  01U-  54.0  ♦/-  .32  RND1U-1.040  */-.Q04 

P1U-  1252.  «/-  4.00  V1U-281 . 49  ♦/-  1.010 

_ M1U-  .248  ♦/-  .001  CL-  0.1479  CD-  0.1724 


0D>A300CXPC, 


.0 

THETA  I DEG) 


X  01STRNCC 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4DEG-0  64DEG-*  1  P40EG-X 
THE  5  SETS  or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  102  01U-  -18.5  ♦/-  .10  RND1U-  .929  +/-,002 


0.0  90.0  180.0  270.0  360. 

THETA l DEG) 


o 


X  01  STANCE 

cp  values  along  longitudinal  rays  at 

POLAR  ANGLE  OP  .4DEG-0  64DEG-*  12'iDEG-X 

the  s  scts  or  points  at  each  location 

CORRESPOND  to  -1  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  ICO  OIU-  42.5  ♦/-  .14  RND1U-  .819  */-.002 

P1U'  979.  ♦/-  3.20  V! U-282.09  ♦/-  .588 

MIL'-  .249  ♦/-  .001  CL-  0,0091  CD-  0.1669 


0.0  90.0  180.0  270.0  360. 

THETA l DEG) 


0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


SMOOTH  cylinder 

RUN  104  01 u-  37.0  ♦/-  .00  RND1U-  .715  ♦/-.00T“ 

P1U-  858.  ♦/-  2.60  V1U-280.91  ♦/-  .170 

M1U-  . 2-48  ♦/-  .000  CL-  -0,0161  CD- 0,2089 


0.0  1.0  2.0  3.0  4 

X  DISTANCE  ■ 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  «lDCG-0  64DCG-*  1240EG-X. 
THE  5  5CTS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  -1  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  *  NO.  6  MESH  SCREEN 


X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OE  4DEG-0  64DEG-*  124DEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  »  NO.  6  HESH  SCREEN 

RUN  143  C1U-  20.8  «/-  .00  RN01U-  .514  -/-.002 

P1U-  762.  ♦/-  4.60  V1U-221.S6  ♦/-  .648 

mu-  .1S7  ♦/-  .001  cl-  -0,0075  co-  1,1439 


ire  Tror-a 


THETA l DEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Of  40EG-0  64DEG-*  1240EG-X 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


1  -  *  •*  *  JV-SeaSi U  JWwjT 


vV, 


3.0 


CTLINDCR  »  NO.  6  HC5H  SCREEN 
RUN  M2  01U-  16.5  */-  MO  RND1U-  MIS  ♦/-.006 
P1U-  612.  */-  15.60  V1U-219M6  ♦/-  .600 

H1U-  .  196  */-  .001  CL-  -O.QQlJl  CD-  1.1237 


o 

n 

o 

o 

o 

o 

o’ 

0 

Q 

Vp' 

fp  cP^teoccc^ 

t^3OClA33O020CQ^ 

1  ■  ■  f  ■  ■  ■  ■"! . 1 

0.0  90.0  iao.0  270.0  360 


THETA l DEG  1 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  64DCG--  1 240EG-X 
THE  5  SCTS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  QE  5  DEG.  EACH. 


CYLINDER  ♦  NO.  6  MC5H  SCREEN 
RUN  HO  OIU-  51.8 .  ♦/-  .00  RND1U-1.287  ♦/-.OOi 

PIU-  1904.  V-  5.20-V1U-221.34  ♦/-  .222 

mu-  .197  ♦/-  .ooo  cl-0,0214-  co-  1.0677-^ 


0.0  90.0  180.0  270.0  360. 

THETfl (DEG) 


0-0  1.0  2.0  3.0 

X  OISTRNCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  40EG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  ATTACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


i 


CYLINDER  ♦  NO.  6  MESH  SCREEN 


RUN  139  OIU-  61.3  ♦  /-  .18  RND1U-1.537  ♦/-.004 

P1U-  2231.  ♦/-  .60  V 1U-22I . 38  ♦/-  .688 

mu-  .iS8  */-  .ooo  cl-  0,0251  CD“1  0508 


THETA ( DEG 1 


X  0 [STANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  I24DEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


at 


CYLJN3CR  ♦  NO.  6  KCSH  SCREEN 
RUN  ’37  01 U-  86.-1  ♦/-  .30  RND1U-2.064  ♦/-.004 

PlU-  3000.  */-  1.60  V1U-228.72  ♦/-  .422 

P1U-  .203  •/-  .001  CL-  0.03186' CD-  1,0771 


CYLINDER  ♦  NO.  6  MESH  SCREEN 


RUN  1 36  Q1U-103.2  ♦  /-  -  .94  RND1U-2.537  -/-.013 
P1U-  3816.  */-  2.20  V1U-221 .87  ♦/-  .970 

M1U-  .  1S6  +/-  .001  CL-  0.0192  CD-  1Q638 


THETRIDEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4DEG-0  64DEG-+  1240EG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  ♦  NO.  6  MESH  SCREEN 


RUN  135  01U-125. 1  ♦  1.4-1  RND1U-3.049  +/-.014 

P1U-  4573.  +/-  2.00  V1U-223. 44  ♦/-  1.374 

MIU-  .158  ♦/-  .001  CL-  0.0276  CD- 1,0581  ~ 


THETA IDEG1 


X  DISTRNCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4DEG-0  640EG-*  124DEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  ♦  NO.  6  MESH  SCREEN 


RUN  134  G1U-178.0  ♦/-  1.18  RN01U-4.185  ♦/-.Oil 

P1U-  6139.  ■*/-  5.60  V1U-230.68  ♦/-  .830 

mu-  .2C4  ♦/-  .001  CL-  o,(B61  CO- 1,07400  : 


THETfl ( DES 1 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  40EG-0  64DEG-+  1240EG-X 
The  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


CYLINDER  ♦  NO.  6  MESH  SCREEN 

RUN  133  01U-212. 6  ♦/-  1.74  RND1U-5. 105  */-.024 

P1U-  7751.  ♦/-  3.6CT  V1U-224.99  ♦/-  .898 

mu-  .198  ♦/-  .ooi  cl-  0,02*18'- CO- 1,0378  i 


180.0 

THETA (DEG) 


270.0 


1.0  2.0  3.0 

X  01 STANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG--  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  »  NO.  6  MESH  SCREEN 
RUN  132  01U-276.9  ♦/-  1.46  RNQ1U-6.590  */-.023 

P1U-I0068.  */-  2.00  ViU-225.97  ♦/-  .532 

HIU-  .188  ♦/-  .001  CL-  0,01%  CD-  1,0761 


THETfl(DEG) 


X  01 STANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  4006-0  64DEG-*  124DEG-X 
THE  5  SETS  OF'  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  108  01U-  21.2  ♦/-  .16  RND1U-  .432  */-.003 

P1U-  490.  */-  4.60  ViU-281.14  ♦/-  .620 

mu-  .249  ♦/-  .001  CL- -0.1819.  CD-  0.8^176 


cPdckxc 


THETA  I  DEG) 


X  DISTANCE 

DirPnnVfli-UE:S  RL0NG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4QEG-0  64DEG-*  124DEG-X 

Jnonr  5CTS  °F  p° 1 N^S  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH 


SMOOTH  CYLINDER 

RUN  106  01U-  26.4  ♦/-  .12  RND1U-  .515  ♦/-.001 

P1U-  617.  ♦/-  1.20  V1U-279.41  ♦/-  .608 

MIU-  .247  ♦/-  .000  CL-  0,13170  CD-  0,1130 


0.0  90.0  180.0  270.0  360.0 


THETAlOEGl 

o 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  0r*4DEG-0  64DEG-*  I24DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


SMOOTH  CYLINDER 

RUN  105  01U-  31.7  */-  .08  RND1U-  .617  ♦/-.DOT 

P1U-  741.  ♦/-  1.00  V1U-279.62  ♦/-  .233 

M1U-  .247  ♦/-  .000  CL-  -0.0226  CD-  0.1740 


THETA l DEG) 


x  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


CYLINDER  ♦  NO.  6  MCSH  SCREEN 
RUN  145  OIU-  29.9  ♦/-  .00  RND1U-  .727  */-.002 

P1U-  1081.  V-  4.00  VIU--224.il  ♦/-  .404 

mu-  .  1S9  ♦/-  .001  CL-_q  QQ3Q  CD-  1,1911 


2.0 


CYLINDER  »  NO.  6  MESH  SCREEN 
RUN  147  01U-  39.8  */-  .10  RND1U-  .947  «/-.003 

P1U-  1393.  ♦/-  3.60  V1U-228.57  ♦/-  .116 

mu-  .202  ♦/-  .000  CL- -0,00158  CO- 


180.0 

THETfi(DEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  OISTANCC 

CP  VALUES  ALONG  LONGI TUD1NRL  RfiYS  RT 
POLRR  ANGLE  or  40EG-0  640CG-*  124DE6-X. 
THE  S  SETS  OP  POINTS  RT  ERCH  L0CRT10N 
CORRCSPONO  TO  4  ROLLS  Or  5  DCG.  CACH. 


CYLlNOER  ♦-NO.  6  HESH  SCREEN 
RUN  15Q  Q1U-  7.0  ♦/-  .00  RND1U-1.092  */-.002 

P1U-10321.  ♦/-  1.40  VIU-  34.94  ♦/-  .018 

mu-  .031  ♦/-  .000  CL-  0,0006  CD- L0292  , 


CW^-Pr- 


/ 

. 

...  -  — -Q — 

,  o°6 

180.0 

THETRIDEG) 


270.0 


l.Q  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OT  4DEG-0  64DCG-*  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  CACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  5  DEG.  EACH. 


,  *.\*»’ L-.V.'V/.V  V-  i 


3.0 


CYLINDER  ♦  NO.  6  MESH  SCREEN 


RUN  151  01U-  11.7 
P1U-10316.  ♦/- 
MIU-  .040  ♦/- 


♦/-  .00  RND1U-1 . 421  ♦/-.001 


.00  V 1 U-  45.24  ♦/-  .016 

.000  CL-  n.fl3620CD-  1,0700 


V 


o 

o 


-€tJ 


O 


TT 


cP 


jo. 


•M 

i 

O 


- f— 

270.0 


0.0 


90.0  180.0 

THETA (DEG) 


o 

K. 

O 


o 


X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  40EG-0  64DEG-*  124DEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


CYLINDER  ♦  NO.  6  MESH  SCREEN 
RUN  152  OIU-  26.1  ♦/-  .28  RND1U-2. 127  +/-.013 

P1U-10300.  ♦/-  1.00  VIU-  67.56  ♦/-  .434 

mu-  .060  ♦/-  .ooi  cl-  0,0537-  co-  1,03750 


180.0 

THETA l DEG) 


270.0 


1.0  2.0  3.0 

X  01 ST ONCE 

CP  VALUES  ALONG  LONGITUDINAL  PAYS  AT 
POLAR  ANGLE  Of  40EG-0  64DEG-*  124DEG-X. 
THE  5  SETS  Of  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  OEG.  EACH. 


l.Q  2.0  3.0 

X  DISTRNCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  RT 
POLAR  ANGLE  or  -S0EG-0  640EG-+  1 240EG-X. 
THC  5  5CT5  OP  POINTS  RT  CRCH  LOCATION 
CORRCSDOND  TO  4  ROLLS  Or  S  DEG.  EACH. 


I 


CYLINDER  *  NO.  6  MESH  SCREEN 
RUN  154  G1U-103. 1  ♦/-  .90  RND1U-4.209  -/->02i 

P1U-10226.  ♦/-  2.20  V I U- 134. 77  ♦/-  .566 

tllU-  .120  ♦/-  .001  CL- -0.296  CD-  0.9909 


0.0  1.0  2.0  3.0 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  40EG-0  64DEG--  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  5  DEG.  EACH. 


CYLINDER  +  NO.  6  MESH  SCREEN 


RUN  155  01U-160.7  ♦/-  .86  RND1U-5.218  V-.017 

P 1 U- 101 64.  V-  1.60  V1U-169.06  ♦/-  .<116 

mu-  .150  ♦/-  .001  CL-  0,003  CO- 1,0156 


180.0 

THETA l DEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  0I5TRNCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  4DEG-0  64DCG-<-  124DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  *  NO.  6  MESH  SCREEN 
RUN  1S6  01U-227.4  ♦/-  .84  RND1U-6.136  ♦/-.021 

P1U- 10093.  ♦/-  6.20  V 1U-202. 39  .298 

111U-  .179  ♦/-  .001  CL-  0,0003  CD-  l,fX!74 


180.0 

THETfl (DEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OE  40EG-0  64DEG--  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CTUNDCR  *  NO.  6  HC5H  SCREEN 
RUN  157  OlU-281 . 3  ♦/-  .48  RND1U-6.710  */-.0!4 

P1U-10044.  ♦  /-  3.60  V IU-226. 99  ♦/-  .218 

mu-  . 2C0  */-  .000  CL-  0.0096  CD-  1,0579 


0.0  J.O  2.0  3.0  4.0  «- 

X  01 STANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG--  124DEG-X. 

THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


CYLINDER  £  NO.  250  KESH  SCREEN 
RUN  171  G1U-  19.7  ♦/-  .09  RND1U-  .409  */-.002 

P1U-  478.  +/-  3.80  VlU-269. 46  ♦/-  .620 

HIU-  .242  V-  .001  CL-  -0.062A  CD-  0,2856 
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O.C  90.0  180.0  270.0  360.0 

THETA  I  DEG) 
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0.0  l.C  2.0  3.0  4.0 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RRYS  RT 
POLAR  ANGLE  Or  4DCG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  RT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  S  DEG.  EACH. 


^  1^-.!  ^L. 


il  —  t 


CYLINDER  +  NO.  250  MESH  SCREEN 
RUN  173  01 U-  30.7  ->/-  .16  RND1U-  .635  ♦/-.002 

P1U-  722.  ♦/-  3.80  V1U-276.23  ♦/-  .426 

mu-  .247  ♦/-  .ooi  cl-  0,0884  CD-  0.4554 


G.O  90.0  180.0  270.0  360 

THETA l DEG ) 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  S  DEG.  EACH. 


CYLINDER  -  NO.  250  HESH  SCREEN 
RUN  174  Q1U-  35.5  ♦/-  .14  RND1U-  .711  +/-.003 

P1U-  848.  ♦/-  3.80  VlU-?74.39  ♦/-  .330 

H1U-  .244  ♦/-  .DO!  CL- -0, feW  .CD-  (),10% 


180.0 

THETA (DEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG--*-  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of*  5  DEG.  EACH. 


0-2.0  -1.0 


- - -  -  -  -  ■  •  r-  -  ■  V-.5- 

t 


P 


P* 


CYLINDER  -  NO.  250  MESH  SCREEN 
RUN  177  Q1U-  51.2  ♦/-  .30  RND1U-1.017  */-.004 

P1U-  1225.  ♦/-  3.80  V1U-275. 51  ♦/-  .490 

rilU-  .244  ♦/-  .001  CL-  -0,253?  CO-  0  F08 
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0.0  90.0  180.0  270.0  360.0 


THETfltDEG) 
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0.0  1.0  2.0  3.0  4.0 

*  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  Or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


-3. 0-2.0  -1.0 


CYLINDER  ♦  NO.  250  MESH  SCREEN 
RUN  178  Q1U-  65.0  ♦/-  .-10  RND1U- 1.273  ♦/-.006 

P1U-  1534.  ♦/-  3.20  V1U-278.07  ♦/-  .584 

mu-  .246  ♦/-  .001  CL- -0.0036-  CO-  0.5848 


0.0  90.0  IfiO.O  270.0  360. 

THETfl  t  DEG ) 


0.0  1.0  2.0  3.0  1.0 


.X  DISTRNCE 

CP  VPLUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4DEG-0  64DCG--  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


"v: 


E 


f? 


F 


I 


CYLINDER  *  NO.  250  MESH  SCREEN 
RUN  179  01U-  78.5  ♦/-  .16  RND1U-1.529  ♦/-.0Q1 

P1U-  1854.  ♦/-  3.40  V1U-278. 72  ♦/-  .498 

mu-  .246  v-  .000  CL-  -0,0294  CO-  0,6659 
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0.0  90.0  180.0  270.0  360.0 

THETA  I DEG) 
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|  1 

X  1 
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0.0  1.0  2.0  3.0  -4.0 

.  X  OISTRNCC 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  40CG-0  640CG-*  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


t 


I  «»  • 


CYLINDER  ♦  NO.  250  MESH  SCREEN 
RUN  181  01U-102.9- ♦/-  .68  RND1U-2.052  *»/-.O08 

PIU-  2-123.  V-  8.80  V 1 U-276. 28  ♦/-  .968 

HIU-  .246  ♦/-  .001  CL-  -0.0262  CD-  0.8219 


0.0  90.0  180.0  270.0  360.0 


THETA  1 DEG 1 


o 


0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  -4DEG-0  64DEG-*  124DEG-X. 
THE  S  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH . 


CYLINDER  <•  NO.  250  MESH  SCREEN 
RUN  182  01U-133.2  */-  .64  RND1U-2.578  ♦/-.005 

P1U-  3143.  ♦/-  7.20  V1U-279. 45  ♦/-  .578 

H1U-  .246  ♦/-  .000  CL-  -0,026  CD-  0,8685 


0.0  90.0  180.0  270.0  360. 

THETA (DEG) 


0.0  1.0  2.0  3.0  *. 

X  DISTANCE 


CP  VALUCS  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OR  ’4DEG-0  64DEG-*  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRCSPONO  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  4  NO.  250  MESH  5CRCCN 
RUN  188  OJU-  20.1  «/-  .82  RND1U-  .421  */-.0G9 

P1U-  501.  •*/-  4.00  VlU-266.32  */-  4.716 

I11U-  .239  V-  .004  CL-  0,1021  CD-  0,523 


93.0 


ieo.0 

THETA (DEG) 


a*. I  -o' 

■  T- 

270.0 


J.O  2.0  3.0 

X  DISTANCE 

CP  VflLUCS  ALONG  LONGITUDINAL  ROYS  AT 
POLPR  ANGLE  or  4DEG-0  64DEG-*  1 24 DEG -X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  S  DEG.  CfCH. 


CYLINDER  ♦  NO.  250  MESH  SCREEN 
RUN  193  01U-  36. 4  ♦  /-  .25  RND1U-  .721  +/-.0Q4 

P1U-  858.  ♦/-  4.80  VlU-277. 10  ♦/-  .536 

H1U-  .246  ♦/-  .001  CL-  0,2045  CD-  0.7018 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  CP  40EG-0  640EG-*  1240EG-X 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


3.C 


CYLINDER  *  NO.  250  MESH  SCREEN 
RUN  194  01U-  41.7  ♦/-  .18  RNOiU-  .823  V-.004 

P1U-  984.  ♦/-  4.60  V1U-277.31  ♦/-  .556 

M1U-  .246  ♦/-  .000  CL- Q.30S3  CD-0,6858 


0.0  90.0  180.0  270.0  360. 

THETRIDEG) 


X  DISTRNCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  RT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  DROLLS  OP  5  DEG.  EBCH. 


CYLINDER  •»  NO.  250  MESH  SCRCEN 
RUN  195  01 U-  47.1  ♦  /-  .20  RND1U-  .923  */-.004 

P1U-  1103.  +/-  4. CO  V1U-278.65  ♦/-  .242 

M1U-  .247  ♦/-  .000  CL-  0,2788  CD-  0,6967 


O.C  90.0  180.0  270.0  360.0 


THETA (DEG) 


o 


0.0  1.0  2.0  3.0  4.0 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  64DEG- ♦  124DEG-X. 
THE  5  SETS  Or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


CYLINDER  «  NO.  250  PESH  SCREEN 
RUN  196  OIU-  52.3  ♦/-  .20  RND1U-1.025  *»/-.0Q6 

PIU-  1232.  ♦/-  7.60  V1U-278.25  ♦/-  .558 

mu-  .246  ♦/-  .003  CL-  0,1653  CD-  0,6947 


ieo.o 

THETA (DEG) 


270.0 


360.0 


1.0  2.0  3.0 
X  DISTANCE 

cp  values  along  longitudinal  rays  at 
polar  angle  or  40EG-0  64DEG-*  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


■-  A  V  A  V  %' 


CYLINDER  •»  NO.  250  MESH  SCREEN 

RpNn?1277°iU"  7/*9  Vc"  *34  RND1U-2. 982  */-.008 
PJU-  7722.  +/-  5.00  V1U-J30.80  ♦/-  292 

mu-  .115  ♦/-  .ooi  cl-  -0,0371-'  co-  0.7m 


THETfl(DEG) 


X  DISTRNCE 

DnCP^VflHCS  RL0NG  LONGITUDINAL  RRYS  RT 
PGlRR  r,^G!-E  OE. 4 DEG -0  6-1  DEG- ♦  I2/!DEG-X 
Thl  5  SETS  OF  POINTS  RT  EACH  LOCATION 
CORRCSPONO  TO  -1  ROLLS  Or  5  DEG  EACH 


CYLINDER  *  NO.  250  MESH  SCREEN 
RUN  211  01 U-  21.0  •»/-  20.96  RND1U-1.445  •>/-**** 
P1U-  6211.  ♦/-  6210.60  V1U-  62.9-1  ♦/-  62.940 
H1U-  .055  ♦/-  .055  CL-  -0.0689CD-  0,6988 
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0.0  1.0  2.0  3.0  4.0 


X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
polar  ANGLE  or  40EG-0  64DEG-*  1 24DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


J 


CTL1NDCR  •»  NO.  250  MESH  SCREEN 

RpNi.?10770onU"  IK5  -06  rND!U-1.194  +/-.003 

P1U-  7780.  ♦/-  10.80  V 1 U-  51.96  ♦/-  128 

MIU-  .046  ♦/-  .000  CL-  0,0742  CD-  0  6^78 


180.0 

ThETRIDEGI 


270.0 


360.0 


2.0 

X  DISTANCE 

LEGEND 
o-4  DEG 
a  -  24  DEG 
♦  -  124  DEG 


'“•v 


CYLINDER  +  NO.  250  MESH  SCREEN 
RUN  209  01 U-  7.2  ♦/-  .00  RND1U-  .944  */-.00l 

P1U-  7781.  */-  33.20  V1U-  41.24  ♦/-  .054 

HIU-  .036  ♦/-  .000  CL-  0.1934  -  CD-  0.5984  - 


.  X  DI5TRNCC 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  40EG-0  64DEG-*  124DEG-X 
THE  5  SETS  Or  POINTS  AT  EACH  LOCATION 
CORRESPOND  10  4  ROLLS  Or  5  DCG.  EACH. 


CYLINDER  <•  NO.  250  MESH  SCREEN 
RUN  2C9  01U-  68.3  ♦/-  .-58  RND1U-2.887  */-.00 7 

F1U-  7682.  */-  25.-50  VlU-127.98  ♦/-  .332 

mu-  .113  ♦/-  .000  CL-  -0/0460  CO-  0,7717 
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0.0 


90.  c  ieo.o 

THEIR 10EG1 


270.0 


360.0 
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.  X  DISTANCE 

cp  vrlues  along  longitudinal  rays  at 
polar  ANGLE  or  4DCG-0  640CG—  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  CACH  LOCATION 
CORRESPOND  TO  4  ROLLS  0r  S  DEG.  CHCh. 


CYLINDER.  «  NO.  250  HESH  SCREEN 
RUN  205  01U-387.9  ♦/-  4.98  RNDJU-7.009  */-.046 

P1U-  9014.  ♦/-  7.00  V1U-288. 4 1  ♦/-  1.848 

mu-  .248  ♦/-  .002  CL- -0,0469  CD‘  0.8489 


0.0  90.0  180.0  270.0  360.0 

THETRIDEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  64DEG—  1 24 DEG- X. 
ThC  5  5CTS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  S  DEG.  EACH. 


CYLINDCR  *  NO.  250  MESH  SCREEN 
RUN  205  01U-340.9  ♦  /-  2.84  RND1U-6.192  «/-.028 

P1U-  7682.  */-  6.60  V1U-288.26  */-  1.118 

I11U-  .249  ♦/-  .001  CL- -0,03  CD- 0.8918 

O 


0.0  90.0  180.0  270.0  360.0 

THETRIDEG) 


o 


C.O  1.0  2.0  3.0  -1.0 

X  DISTANCE 


cp  values  along  longitudinal  rays  at 

POLAR  ANGLE  or  4DCG-0  64DEG-*  124QEG-X. 
THE  5  SCT5  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


CYLINDER  «  NO.  250  MESH  SCREEN 
RUN  203  01U-221 . 3  */-  1.42  RN01U-4. 109  */-.012 

P1U-  5138.  ♦/-  11.20  V1U-285.47  ♦/-  .892 

I11U-  .248  ♦/-  .001  CL- -o.cgS  c°*  0,8852 
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'.o  V. 

X  DISTANCE 

_ CP  VALUES  ALONQ  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  124DEG-X 

Inoonc-SE15  0F  pCINTS  AT  EACH  location' 
CORRESPOND  TO  4  ROLLS  Or  5  DCG.  EACH. 


CYLINDER  ♦  NO.  250  MESH  SCREEN 


RUN  202  01U-165. 9  ♦/-  l.H  RNDIU-3.  109  -*/-.012 
P1U-  3851.  ♦/-  1.20  V1U-2B4.33  ♦/-  .954 

H1U-  .248  ♦/-  .001  CL- -0,0419-  CD-  0.8952 


180.0 

THETA ( DEG 1 


270.0 


1.0  2.0  3.0 

X  DISTANCE 

^cong  eong I TUD I  nal  rays  at 

POLAR  ANGLE  or  4DEG-0  64DEG-*  124DEG-X 
THl  5  SCTS  or  points  AT  EACH  location 
CORRESPOND  TO  4  ROLLS  OP  5  DEG  EACH 


CYLINDER  *•  NO.  250  NE5H  SCRCEN 


RUN  201  01U-136.4  •*/-  .68  RND1U-2.S71  -*/-.006 

P1U-  3198.  */-  2.00  V1U-282. 90  ♦/-  .768 

HIU-  . 247  ♦/-  .001  CL-  -0,0553  CO- 0,87*18  • 


THETR IDEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  40EG-0  64DEG—  ^'IDEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  *  NO.  250  MESH  SCREEN 
RUN  200  Q1U-1Q8.9  ♦/-  .50  RND1U-2.076  */-.006 

P1U-  2553.  ♦/-  6.80  V1U-281.32  ♦/-  .485 

M1U-  .2-36  ♦/-  .001  CL-  -0.1013  CD-  0,8199 


0.0  90.0  180.0  270.0  360.0 

THETfllDEG) 


0.0  1.0  2.0  3.0  -1.0 

•  X  DISTRNCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  640EG—  1240EG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


RUN  199  01 U-  77.7  ♦/-  .36  RND1U- 1.532  V-.003 

P1U-  1822.  ♦/-  2.60  VlU-277.92  ♦/-  .558 

"1U-  -247  ♦/-  .001  CL- -0,10587  CO-  0,6933 


.  X  DI5TRNCC 


CP  VALUES  RLONG  LONGITUDINAL  RAYS  RT 
POLRR  ANGLE  Or  4DEG-0  64CCG-*  124DEG-X. 
THE  5  SETS  OP  POINTS  RT  EACH  LOCATION 
CORRESPOND  TO  4  POLLS  OP  5  OCG.  EACH. 


I 


( 


I 


RUN  199  01U-  62.9  ♦/-  .00  RND1U-1.267  */-.001 

P1U-  1492.  ♦/-'  2.60  V 1U-274.69  ♦/-  .098 

mu-  .245  */-  .ooi  cl-  Q937  •  co-  o 


180.0 

THETRIDEG) 


270.0 


360.0 


1.0  2.0  3.0 

.  X  DISTPNCC 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  40EG-0  64DEG-*  124DEG-X. 
THE  5  SCTS  Or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


resaw 


r7V  ’ 


CYLINDER  *  NO.  250  KESH  SCREEN 
RUN  213  OIU-  82.5  •/-  82.50  RND1U-2.845  «/-»««« 
P1U-  6167.  ♦/-  6156.60  V1U-125.54  ♦/- 
H1U-  .  3  30  */-  .  1  30  CL-  -0,05539  CD-  0.5217 ^ 


180.0 

THETA  I DEG) 


270.0 


360.0 


1.0  2.0  3.0 

x  o  i  ST  finer. 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-*  12'!DEG-X. 
THE  5  SETS  OE  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EACH. 


L 


CYLINDER  -  NO.  2S0M05H5CRCCN 


RUN  214  01U-160.4  ♦/-  .92  RND1U-4.405  "/-.Oil 

PIU-  7656.  ♦/-  4.00  V1U-196.65  ♦/-  .648 

Miu-  .173  ♦/-  .001  CL- -0,0583  CO-0.W7  r 


180.0 

THETR IDEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  64DEG-"  124DEG-X 

JnknrrSF5  or  PQINTs  pit  each  location' 

CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


\  V  *,  kN  \  /. 


CYLINDER  *  NO.  2 SO  MESH  SCREEN 


RUN  215  01U-227.8  ♦/-  .76  RND1U-S.208  */-.016 

P1U-  76C5.  ♦/-  1.60  V1U-235.51  ♦/-.  .310 

MIU-  . 2C7  */-  .001  CL-  -0,05237  CD-  0,8597 


180.0 

THETRIDEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

0/fPr,ryfti-UCS  flL0NG  LONGITUDINAL  RAYS  AT 
pOLAR^ ANGLE  or  4DEG-0  B'lDEG-*  12'IOEG-X. 
•  <  J  0?  PsjitiTS  AT  LnCrt  LOrfiTfriHl' 

CORRESPOND  TO  4  ROLLS  Of  5  DEG  EACH 


CYLINDER  -  NO.  60  MESH  5CRr.CN 

RUr!\  226  nGIU"  2!*8  </_  *62  KND1U-  .435  ♦/-.OlO 

RJU-  515.  ♦/-  39.00  VI LI-276.  H  ♦/-  .352 

I11J-  .246  */-  .001  CL-  -KD.07087CD-  0.83641 


180.0 

THETA (DEG I 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

ooCP^vflJrUE:s  RL0NG  longitudinal  RAYS  AT 

POLAR  ANGLE  or  4DEG-0  64QCG-*  12^0EG-X 
THl  5  SETS  OF  POINTS  AT  EACH  LOCATION" 
CORRESPOND  TO  4  ROLLS  OP  5  DEG  EACH 


2.0 


I 

L“- 
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CYLINDER  «  NO.  60  MESH  SCREEN 
RUN  228  01U-  32.0  */-  .22  RNDIU-  .617  */-.003 

PIU-  736.  ♦/-  3.80  VIU-282.04  ♦/-  .848 

I11U-  .249  ♦/-  .001  CL-  0.06327  CD-  0.81W 
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0.0  90.0  180.0  270.0  360.0 

THETA (DEG) 


X  DISTANCE 


CP  VALUCS  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  40C-G-0  64DEG--  124DEG-X. 
THE  5  SCTS  0 F  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


t 


CYLINDER  «  NO.  60  MESH  SCREEN 
RUN  229  01U-  37.8  *»/-  .2-1  RND1U-  .722  */-.003 

P1U-  850.  ♦/-  3.20  V1U-284. 15  ♦/-  .660 

H iu-  .251  ♦/-  .001  CL-  0,0528  .  CO-  0,9547 


CYLINDER  4  NO.  60  MC5H  SCREEN 
RUN  230  01U-  43.3  -*/-  .34  RND1U-  .829  */-.D07 

P!U-  997.  ♦  /-  9.40  VIU-282.S9  ♦/-  .808 

H1U-  .249  ♦/-  .00]  CL-  0,0607  CD-  0.9729 


THETA (DEG) 


X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  'TOEG-O  64DEG-*  1 24DEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRCSPONO  TO  4  ROLLS  OF  5  DEG.  EACH. 


-'Nv v\ 


CYLINDER  ♦  NO.  60  MESH  SCREEN 

RUN  231  01U-  -48.0  ♦/-  .10  RND1U-  .925  ♦/-.003 

P1U-  1118.  ♦/-  3.20  V1U-281 .04  ♦/-  .512 

mu-  .247  ♦  /-  .001  CL-  0,046  CD-  0,9868 


X  DISTANCE 


CP  VRLUCS  ALONG  LONGITUDINRL  RAYS  RT 
POLAR  ANGLE  OF  4DEG-0  64DEG-*  124DEG-X 
Thl  5  5ET5  OF  POINTS  RT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  S  DEG.  EFiCH. 


RUN  232  C1U-  53.5  ♦/-  .16  RND1U-1.027  */-.003 

P1U-  12-r 3 .  ♦/-  3.40  V3U-281 .62  ♦/-  .712 

mu-  .248  ♦/-  .003  CL-  0.0597  CD-1.0U7 


0.0  90.0  180.0  270.0  360.0 


THETA! DEG) 


0.0  1.0  2.0  3.0  1.0 

x  D1STRNCC 


CP  VflLUCS  ALONG  LONGITUDINAL  RAYS  AT 
POlAR  ANGlC  or  4DEG-0  64DCG-'  124DEG-X. 
The  5  5CTS  OP  POINTS  AT  EACH  LOCATION 
COPRCSPONO  TO  4  ROLLS  OF  5  DEG.  EACH. 


cylinder  «  no.  60  mesh  screen 

RUN  233  OIU-  66.5  ♦/-  .26  RNDIU-1. 277  */-.002 

P1U-  1553.  ♦/-  2.60  VlU-281.32  ♦/-  .748 

mu-  . 247  ♦/-  .001  CL-  0,0411  CO-  1,0314 


0.0  1.0  2.0  3.0  i.O 


X  DISTRMCE 


cp  values  along  longitudinal  rays  at 
polar  angle  or  40CG-0  6-IDCG--  1 2'IOEG-X 
Thl  5  SETS  or  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  5  DEG.  EACH. 


3.0 


CYLINDER  +  NO.  60  MESH  5CRCCN 
RUN  234  01U-  79.7  ♦  /-  .60  RND1U-1.S30  */-.009 

P1U-  1869.  ♦/-  5.40  V1U-280. 82  ♦/-  .958 

MIL-  .247  ♦/-  .001  CL-  0.047  CD-  1.0468 


o.o 


1.0 


2.0 


3.0 


X  DISTANCE 


CYLINDER  *  NO.  60  MESH  SCREEN 
RUN  235  OiU-  74.7  •»/-  74.74  RND1U-1.432  +/-**** 
PIU-  1756.  ♦/-  1755.60  V1U-224.71  ♦  /-  *«*«** 
M1U-  .  1S7  ♦/-  .197  CL-  0,0412  CD-  ,<3476 
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X  DISTANCE 
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CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  or  4DEG-0  64DEG-*  124DEG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG.  EACH. 


CYLINDER  NO.  60  MESH  SCREEN 

RUN  235  01U-108. 0  ♦/-  .52  RNDIU-2.056  -'/-.004 

P1U-  2519.  ♦/-  6.00  V1U-282. 16  ♦/-  .782 

rilU-  .247  ♦/-  .001  CL-  0,016  CD-  ,9917 


.X  DISTANCE 


cp  values  along  longitudinal  rays  at 

POLAR  ANGLE  OP  40EG-0  64DEG  —  12'iDEG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  5  DEG.  EACH. 
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BOUNDARY  LAYER  PROFILES 


Part  II  consists  of  plots  and  analysis  of  boundary  layer  profiles 
performed  by  PRi .  Data  analysis  on  the  boundary  layer  profiles  consists 
of  determining  the  applicability  of  conventional  similarity  laws  to 
smooth  and  rough  cylinder  turbulent  boundary  layers.  This  is  accomplished 
by  casting  the  data  in  terms  of  the  law-of-the-wall  and  law-of-the-wake 
similarity  laws. 


APPENDIX  C 

BOUNDARY  LAYER  PROFILES 
AND  DATA 


CYLINDER  *  NO.  60  MESH  SCRCCN 
RUN  244  01U-270. 8  */-  1.00  RND1U-5.991  */-.015 

P1U-  9425.  ♦/-  20.50  V1U-235.63  ♦/-  .500 

H1U-  .202  ♦/-  .001  CL-  0,0329  CD-  0,84  •= 


0.0  1.0  2.0  3.0  4.0 

X  DISTANCE 


CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
polar  ANGLE  or  4DEG-0  64DCG-*  1240EG-X. 
THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRCSPONO  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  ♦  NO.  60  MESH  SCREEN 


RUN  243  01U-405.0  *•/-  2.16  RND1U-7.297  */-.034 

P1U-  9440.  V-  12.40  V1U-288.5I  ♦/-  .794 

mu-  .247  ♦/-  .001  CL-  0.03412CD-  0.965 


THETA t DEG) 


X  DISTANCE 

D^pQcVflHCSr. ftL0NG  longitudinal  RAYS  AT 
POLAR  ANGLE  OP  4DEG-0  6-1DCG- ♦  124DEG-X 
Thl  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OP  5  DEG  EACH 


0 O'C- 


CYLINDER  *  NO.  60  MESH  SCREEN 

RUN  242  01U-334. 3  ♦/-  2.62  RND1U-6.  121  */-.025 
P1U-  7827.  ->/-  4.00  VlU-285. 29  ♦/-  1.118 

mu-  .247  ♦/-  .ooi  cl-  0.0359  cd-  0,9693 


180.0 

THETA l DEG) 


270.0 


360.0 


1.0  2.0  3.0 

X  01 STANCE 

cp  values  along* longitudinal  rays  at 

polar  ANGLE  or  40CG-0  64DEG-*  1240EG-X. 
THE  5  SETS  OR  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  *  NO.  60  MESH  SCREEN 


RUN  241  OJU-275.2  ♦/-  2.48  RND1U-5.097  ♦/-.030 
P1U-  6454.  V-  14.20  V1U-284.81  V-  .946 
mu-  .247  ♦/-  .001  CL-  0,0294  CD-  0.9736 


X  DISTANCE 

• 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  Or  40EG-0  64DEG-*  1240EG-X 
THE  S  SETS  OE  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  OF  5  DEG.  EACH. 


CYLINDER  •»  NO.  60  MESH  SCRCCN 
RUN  240  01U-220. 1  ♦/-  2.02  RND1U-4.114  V-.016 

P1U-  5155.  ♦/-  4.40  V1U-283. 91  ♦/-  1.424 

mu-  .247  ♦/-  .001  CL-  0,0479  CD-  0.9773 


t  *  *  « 


1.0  2.0  3.0  4.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OP  4DCG-0  64DEG-*  1240EG-X. 

THE  5  SETS  OP  POINTS  AT  EACH  LOCATION 
CORRCSPQNQ  TO  4  ROLLS  OP  5  DEG.  EACH . 


CYLINDER  4  NO.  60  MESH  SCREEN 

RUN  239  01 U- 191.0  ♦/-  1.42  RND1U-3.595  4/-.016 

P1U-  4484.  ♦/-  8.80  V1U-282.92  ♦/-  .936 

H1U-  .246  •/-  .001  CL-  Cf.0352  CO-  0,9998 


r 


180.0 

THETA  I DEG 1 


270.0 


360.0 


1.0  2.0  3.0 

X  DISTANCE 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OR  4DEG-0  64DEG--  124DEG-X 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Of  S  DEG  EACH 


CYLINDER  4  NO.  60  MCSH  SCREEN 

RUN  238  Q1U-164.2  ♦  /-  1.36  RNDIU-3.089  -*/-.0I3 

P1U-  3818.  ♦/-  4.60  V1U-283. 77  ♦/-  l.]78 

mu-  .248  ♦/-  .003  CL-  -  0.0364  CD-  1,0003 


180.0 

THETfl l DEG ) 


270.0 


360.0 


0.0  1.0  2.0  3.0 

X  DISTANCE 

• 

CP  VALUES  ALONG  LONGITUDINAL  RAYS  AT 
POLAR  ANGLE  OF  4DEG-0  64DEG-*  124DEG-X. 
THE  S  SETS  or  POINTS  AT  EACH  LOCATION 
COPRCSPONO  TO  4  ROLLS  Or  5  DEG.  EACH. 


o 


CYLINDER  «  NO.  60  MESH  SCREEN 

RUN  237  01U-135.8  ♦/-  .94  RND1U-2.580  -»/-.015 

P1U-  3185.  ♦/-  18.60  V1U-281 . 94  ♦/-  1.812 

M1U-  .247  ♦/-  .001  CL-  0,0447  CD-  1,009 


o 
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o  ° 
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j0LteecOQQC)&ac^&c«! — ecccCcDsOSaaQcj  — 
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9G.0  180.0 
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— i — 

270.0 


360.0 


CP  VALUCS  ALONG  L0NG1TUD1NRL  RAYS  AT 
POLAR  ANGLE  OP  40EG-0  64DEG-*  1240EG-X. 
THE  5  SETS  OF  POINTS  AT  EACH  LOCATION 
CORRESPOND  TO  4  ROLLS  Or  S  DEG.  EACH. 
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0.670 

8.726 

0.679 

0.798 

1588.47 

33.325 

0.693 

8.439 

0.717 

0.856 

1677.(1 

35.755 

0.732 

(.009 

0.750 

0.873 

1754.87 

36.440 

0.766 

5.324 

0.775 

0.904 

1814.29 

37.737 

0.792 

4.027 

0.806 

0.922 

1685.61 

38.509 

0.823 

3.255 

0.839 

0.946 

1962.86 

39.516 

0.856 

2.248 

0.875 

0.958 

2046  .06 

40.016 

0.893 

1.748 

0.910 

0.972 

2129.25 

40.598 

0.929 

1.165 

0.953 

0.983 

2230.28 

41.061 

0.973 

0.703 

0.994 

0.991 

2325.36 

41.388 

1.015 

0.376 

1.050 

0.996 

2456.10 

41.609 

1.072 

0.155 

1.108 

0.999 

2592.78 

41.736 

1.131 

0.028 

MI 

(.3008*01 

7.8898*01 

9.0038*01 

Ml 

1(7 

1(8 

1(9 

U 

a.omt-06 

2.12SE*0( 

2.1028*08 

II 

5.990E-02 

(.0408-02 

5.9408-02 

B/B 

1.000E-02 

1 .0008-02 

1. 0008-02 

OX 

2.0788*01 

2.0778*01 

2.0428*01 

OB 

3.2078*01 

3 .2378*01 

3.0388*01 

M> 

3.1(08-04 

3.0908-08 

3.0708-08 

BBSID 

(.200B-03 

1.4S0E-02 

1.4008-02 

THIN 

1.836E-01 

1.8878-01 

1.8628-01 

THAI 

3.71(8-01 

4.9(18-01 

7.4248-01 

M 

4.8888-01 

1.4078*00 

4.7448*00 

00* 

1.8(18*01 

1.7388*01 

1.55(8*01 

«♦ 

3.4008+03 

2.2408*03 

9.7308*02 

DCLTA 

4.428E-01 

(.(388-01 

9.(108-01 

cr 

S.3S0E-02 

2.2108-02 

4.3008-03 

0* 

3.3998+00 

2.1838*00 

9.4708-01 

ML* 

7.4(01-02 

1.(118-01 

3.2418-01 

WIT  A 

5.230E-02 

9.0008-02 

1.4018-01 

■ 

1  •  4218*00 

1.7908*00 

2.3138*00 

MB  ETA 

5. 3008*03 

9.4708*03 

1.3908*04 

BRA 

-8.(011-02 

4.0788-01 

8.198t*00 
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D/BE 

Y+ 

04 

Y/DE1.TA 

DDEF 

»(C«) 

D/OE 

y+ 

0 ♦ 

I/DELTA 

DDEF 

0.01 

1075.55 

0.415 

3.4(4 

0.109 

0.420 

6.398 

0.283 

0.506 

0.037 

2113.17 

6.000 

0.443 

3.426 

0.104 

0.413 

1370.47 

6.159 

0.291 

0.746 

0.0(0 

2104 .14 

6.220 

0.4(1 

3.205 

0.199 

0.445 

1406.40 

6.(26 

0.299 

0.279 

0.(73 

2240.70 

6.340 

0.472 

3.003 

0.207 

0.433 

14(0.20 

6.461 

0.310 

0.444 

0.(03 

2303.44 

6.433 

0.404 

3.001 

0.217 

0.470 

1532.13 

7.141 

0.325 

7.7(4 

(.(IS 

2412.73 

(.5(0 

0.507 

2.(73 

0.224 

0.470 

1586.01 

7.000 

0.337 

7.905 

0.711 

2404.71 

(.705 

0.524 

2.729 

0.234 

0.506 

1657.06 

7.535 

0.352 

7.370 

0.730 

257(.(B 

(.700 

0.541 

2.644 

0.250 

0.530 

1765.63 

7.904 

0.375 

7.001 

0.743 

2(05.00 

7.003 

0.5(4 

2.431 

0.265 

0.512 

1073.40 

7.633 

0.390 

7.272 

0.761 

27(7.95 

7.102 

0.501 

2.251 

0.200 

0.561 

1901.17 

0.358 

0.421 

(.547 

0.704 

2077.25 

7.399 

0  (04 

2.035 

1 

0.300 

0.607 

2124.86 

9.042 

0.451 

5.062 

0.007 

3013.07 

7.617 

0.633 

1.(17 

0.323 

0.635 

2286.52 

9.465 

0.486 

5.440 

0.027 

3150.49 

7.003 

0.6(1 

1.(30 

0.344 

0.600 

2430.21 

10.255 

0.516 

4.(50 

0.053 

3314.44 

0.037 

0.606 

1.39( 

0.372 

0.725 

2627.79 

10.810 

0.558 

4.095 

0.073 

3470.30 

(.240 

0.730 

1.104 

0.400 

0.761 

2625.37 

11.343 

0.(00 

3.562 

0.007 

3(15.00 

(.4(4 

0.759 

0.070 

0.420 

0.000 

2969.06 

12.044 

0.631 

2.061 

0.013 

3724.30 

0.(02 

0.702 

0.031 

* 

0.455 

0.053 

3220.53 

12.710 

0.664 

2.105 

0.030 

3000.25 

0.76( 

0.016 

0.(60 

0.496 

0.090 

3507.91 

13.378 

0.745 

1.527 

0.047 

3097.54 

(.031 

0.039 

0.502 

0.544 

0.048 

3049.18 

14.124 

0.818 

0.7(1 

0.0(5 

4216.14 

0.101 

0.005 

0.332 

0.610 

0.990 

4316.19 

14.752 

0.917 

0.152 

0.074 

4300.00 

0.1(0 

0.020 

0.245 

0.6(1 

0.990 

4675.42 

14.874 

0.993 

0.030 

0.006 

4(26.00 

0.306 

0.071 

0.120 

0.007 

4044.(0 

9.405 

1.017 

0.020 

0.006 

5000.52 

9.413 

1.0(0 

0.021 

1.000 

53(3.76 

0.420 

1.126 

0.005 

1.000 

50(2.02 

0.431 

1.235 

0.003 
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Y<CB) 

O/OE 

Y+ 

0+ 

Y/DELTA 

DDEF 

0.1B6 

0.249 

574.31 

7.978 

0.194 

24.102 

0.191 

0.220 

589.90 

7.327 

0.199 

24.754 

0.201 

0.256 

(21.32 

8.226 

0.210 

23.854 

0.217 

•  0.240 

6(0.34 

7.(90 

0.225 

24.382 

0.227 

0.2(6 

699.68 

0.525 

0.236 

23.556 

0.240 

0.276 

730.05 

0.059 

0.249 

23.221 

0.255 

0.300 

705.06 

9.(22 

0.265 

22.450 

0.275 

0.320 

(40.54 

10.514 

0.286 

21.566 

0.200 

0.323 

(07.72 

10.359 

0.299 

21.721 

0.311 

0.365 

958.23 

11.722 

0.323 

20.358 

0.334 

0.382 

1028.75 

12.257 

0.347 

19.023 

0.354 

0.395 

1091.43 

12.672 

0.360 

19.409 

0.302 

0.457 

1177.62 

14.651 

0.397 

17.430 

0.407 

0.462 

1255.97 

14.023 

0.424 

17.258 

0.430 

0.540 

1349.99 

17.310 

0.455 

14.762 

0.473 

0.560 

1459.(0 

10.209 

0.492 

13.871 

0.4(6 

0.610 

1496.06 

19.573 

0.506 

12.507 

0.509 

0.610 

1569.37 

19.825 

0.529 

12.256 

0.549 

0.657 

1(94.74 

21.090 

0.572 

10.990 

0.505 

0.709 

1804.43 

22.734 

0.609 

9.347 

0.(15 

0.774 

1098.45 

24.834 

0.640 

7.247 

0.(43 

0.012 

1984.(3 

26.061 

0.(69 

(.019 

0.(79 

0.040 

2094.33 

26.932 

0.706 

5.149 

0.709 

0.057 

2108.35 

27  .489 

0.738 

4.592 

0.742 

0.091 

2290.20 

28.564 

0.773 

3.497 

0.775 

0.917 

2392.06 

29.420 

0.807 

2.660 

0.(03 

0.943 

2476.25 

30.243 

0.036 

1.838 

0.(34 

0.955 

2572.27 

30.623 

0.068 

1.457 

0.(59 

0.970 

2650.62 

31.123 

0.894 

0.956 

0.087 

0.971 

2736.81 

31.165 

0.923 

0.915 

0.925 

0.906 

2854.33 

31.(45 

0.963 

0.435 

0.956 

0.991 

2940.35 

31.777 

0.995 

0.304 

0.9(4 

0.995 

3034.54 

31.920 

1.024 

0.153 

•*•.*•'.'**.*•  v.*\*'*  *  *  •S\*\**v  *’  „•  > 


\  V. 

aV V  *>> 


I  FILMED 

.  4 


I 

\ 

*  *\ 
.*  n 


11-85 


